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Measured b y every standard, could any gift be more v&lu&Mt) more con- 
cretely useful, as well as more delightfully entertaining than the Victrola? 

Second only to the actual physical needs of the body is the imperative 
hunger of mind and spirit for their essential “foods” — music* literature, 
Inspiration* education* comfort* and laughter. The Victrola is their tireless 
serva n i 7 bringing to them nr any place, any time, the greatest art and enter- 


tainment of the whole world. 

Victmlas by the tens of thousand* a re in daily u so by our military forces 
oil land and sea. ! n more than 2-5,000 public schools ihc Victrola is helping 
to build Young America into a better citizenship. The Victrola lias taught 
French to our soldiers, wireless to our sailors and aviators. In millions of 
homes the \ ictrola is educating* refining, uplifting our mighty democracy- 

Send the Victrola to the boy * in tamp to cheer anti Inspire thcml Place 
it In the home for the bendit and pleasure of old and young alike! Give it 
for its va!uc r its usefulness^ its S£rvu'tf t as well ns for its Unlimited* wholesome 



There are Victors and VictroSaR in j*tchC variety from $12 to £950, 

Any Victor dealer wifc] jrLa dly demon Ft rate the Victrola and play any music you wish 
to hear, 

Victor Tilklni MitKLw Ca, H J ifc U, ^ 
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"THE WOOD THAT ALL ITS USERS PRIZE, 
THE WISE INVESTOR SAFELY MJYS- 


1 1 


as 


to the 


Reasons and Purposes 


h? hind the 


Cypress Pocket Library 

Everybody likes to build, but nobody likes, " repair jobs. 1 


Repair jobs inevitably represent an addillt 
any addition to value. 

That point is worth digesting. 

When you build r whatever you bi 
keeps . 11 

Sinne people change their minds about styles, in building the 
game as in wearables: our tastes fleveSop and result in changes in 
our wants; but nobody changes his or her mind as to wishing to 
yet the greatest possible endurance, or wear, out of the tb my* they 
buy., and especially is this true of building investments, 

Yet, singularly enoU Rh, sn many people know so little about 
woods and their relative values and special u til i ties i so many people 

think that "lumber is lumber" and never attempt to specify the 
KIND of wood they wish used; so many people believe that repair 
bills are " nece&jLiry evil*/ 'that we believe we shall be able lo render 
a rent public service by continuing the publication of THE CYPRESS 
POCKET LIBRARY,, convenient in size, authori Satire in character, 
of probable value as a technical guulc, and careful and scrupulous 
in Its every statement or inference, 

We have not. and do not, by any means, recommend the usp 
of Cypress without diemmi nation; Cypress i* nor the best wood for 
every use; but where it JS appropriate it is ^o emphatically (iittd 
demonstrably) the vne best wood that the many should know 
about it instead of the comparatively few who formerly proceed by 
their special knowledge. 

White for Volume I, with full test of l\ S. Government 
Report on- Cypress, and containing complete list of all the 43 vol- 
ume* In the library. Then write us for the volumes that will best 
serve you. 

ft may be Of interest that many of the volumes nF The Cypres? 
Pocket Library have become established as standard works of 
reference- -text-books — in a number of eminent educational instltu- 
t\om and Governmental Departments. This is a gratify ini' tribute 
to the broad and helpful spirit in which these booklets hive been 
produced, and more Ilian justifies the thanes behind the original 
pioneer idea of such a Library Tor Lumber USERS, 
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IF IEE IiA?MT IT, L-R-T VS KNOW lUMVtilATELY 


fiWWIWP JM 1 ■ r 




WLd 



Popular 

Science 



+- 


L 


JAN. 1919 

Volume 94- No . 1 






CONTENTS 


CV fjrUtJ. liti. Vi JAf , 1 1 >y}r r i| J 'iiii^Ariii; Cp^fiHUT, 
PSPUWtt Sea* STCR. MONThLV Is- iwu*J mnnthtl,-, 

Viurljr :-ul:->.i-|.Lh.-ii Id lUir L 7 1 1 l I -ri: ?-::lI-: fJ.lNi. 

Ca.i1Mi14SZ.MJ. ] v cmgn, Jam El^Jt -row. 2 & miili. 

l*ari-UAP.SCitHft Mei^iiilv nm>- be hnd. all 
^ L.iivi- ill III*' 1 " :iil 1 -:l SlJ.li;- :.t,iI !. . ii:nLl, :ib-n tnini er* 
J 1 1 L l;T m : , I ■ 1 :- ru. I Ni-wh Cl'iii]clii^ , ] janrlnn, and aL U-itci- 

Cril 1 ' Fnl - '", 

AdvrrtHW ri'tw appUt~Hll?n. Ftirraa ck+; ih( 
c WL-nLlctii rvT it-j? PrtYi&a mnnili pr«cflinE fWt* r£ 
iriuKir-niiiiL Enteral ni jecnad diiHi matter JSet, 2 fK 
t?L 3 , at ths PtK. iJMIc* Di Vinrir tntdrMli? lJ 
Marti 1 .i, lire. EntH*d as swwid tfasa aiiiiii jie 
rust OSce- Depart OKcrt, Ckndi. 

Till 8 miiEnnCn ri eLIf sigubr iifcr CiSj^TIElKH 
hekI m>j,L ihil hr *T?irlrita 9 wJLImui pcnniiviwn, 
LI. 1 . rlfbn. rr^lrliiic; K_ C. Wilwn. VIoe-lYwklenl ! 
O- if. Cnpen. FetTHarv irnd TrtiMttf-, 

7i 1 1 ulri'ii F|i I ^ I L-3 In ■ ij it CDmiua} 1 
??* Wrt Tluri^-ninOi St. V«jc Crty 


Whm.1 I Vje Vcbcb Htffc fw FlyiiHi ■,■■■■■ ^ 

M feJd. I rj 1 8 r i ; 1 \y < d Haii^ Fir Ati" ir i ,yj n i a. ■. - ^ i i 

An KJactrir-M&i'millLc Cu-ipilk t* Ci-¥i AsirplaMi 

■■ flj«t &III. ■■■ ..iiiiPBiiiirrniir- ■ 1 » ±2, 

Haw Av m P.iM'i C^I & ■ y gTL j.t Hi yli ALi it' jji—, , , . ftfl 

B um\ Fiji ME DuCchmgrfcs ..... 8 ^ . : td 

E_iii the Zcp|>clih Airifcija Fn.ttr I ha ZapcmUo 

Film; - ■ ■ ■ ■ ■ - ■ rr- - n ±5 

INOUSTRIAL PROGRESS 

A l .imfc* I ngnl n F Eilccl ^■‘rinKiiiii PoiJImL I j 

An Aid bn •■■ 1 6 

An UnuflrtiH ^- F irr l-nr l-sr I he AdilrcMUij ri.| Ji I 7 

J i, iUmIh r f'Iif . . „ .17 

Tran.-pl," ■! I H I'B^ NffcrLng Llc.lc n try K mII M 

Tin in *ik icifcn Sheep. ■ . ■ 

Yii^eIiI^I AHrtwnwT-,.- M 

MnLiuii PpiliMf A^yt-T>rr^.' - S 

M«.k^ V nur Own Chri-Fi.w^*»- T rwr> 3^ 

V.-ilip-ThEh^ In-r llir ^l,i J.‘* f.iin&Mi.. 4Z 

T 3 r c-p u 1 • iihd 3jB till Shwf ill. ,i i ■ 1 1 ■ . I, 4? 

■■■■ BH M T^f ■■ ^ UW 1*36 ^ ^B— — aBH_— B Bi — MB B — B 

A ClhNirii fna* Pibb i - j ■ i ■ » B 

ifTL-a JuttETim wisJh bdri «■! C»>l Lvli.it ... ^ 60 

R'lehrin.’g rh* riapaijoJ ‘ Sl fauf 1 - 64 

KlL«\- EX.iI* ’ ll Sw#W*Bbmh to Pratrel Milci ol 

TaAjfc . . - * 1 ^ 

Mi h i-HK rh^ Rfcdia <flr EU»y Lu Lypt At . ■ hji 

n,,p'r Wm*» jlj 

A Fira*H thrt Rwaht* Itwtf 

A N'jvd rerw Pil>*. u 

f nps.n KuEm Qu ^ " Mndr in GcrmBny'' ■ ■ Wl 

A M rjJu riiir-Whecl Iq CTamiiuEc . j lJ vn ri>inT 

D- ■ ..... ........... a M 

MEDICINE surgery. AND EfYEilENLE 

lij:Bau.-=Bani fcLhcu inn lia-m thrygik Blic Shhfl - ,jj ■ ■ 4 i 

MciqgiE«P Dpcve J hsm Ln I L.. B- 

motor Vehicles and their 

AHTE390RIE5 

D 

For eLt Driver in the- Cir Fi-rKi-nH ?/' 

Pirlcing 'iJir I .nr.^r iI-W i “irif if Ayti> H n r n „ ■ . j j. » 

Nvw D'xnfBr !^ipi , , , , j « . . , ■. _ ■ j , , , , r ■ 1 1 ■ „ - 








January, 





Popular 
S cience 

MONTHLY 


-t- 


=il 


225 W ( 39 Street 

New York City 


I; 


I in 


ill imi 


CONTENTS 


FbgO 


Md to i- Jjucki .Uj w 4. a a , R uMi b ed ,, , . i_ , 

An Tap Dprxlfd by t\*m F . cj;i 

Jia 


27 


Rab-in*p. Towri^e C bp. Trud* 




S7 

1Z 



cc Luc 


B.i ■ ■ ■ ■ B 


2Z 

22 


Now "iTlacy Mo-tor to Lhc Rc-urid-Up- 42 

H™ In (.'acted th-r E'%aipcril;urc at Acr-L'-wilcil 


4H 


HijM Yin tw IngicrtuLfci' Etulli Rnidi in Dcvu- 

tat act Fru w., _uljl_ijlbj_^^ ■ H 


Diivnn by I he A u v=-m.-=«liLlc II L Cli 


w 


Reii’iOi'i HE Onn nf thrn Vinter 'Jnrrif j nf f!ir- 


a ■ ■ a 




natural science 

fc!-u 3 Lci-.k Ste-JM- J^pwird wiiih l ?kip#r-Wh*i.P 
New !;l irt — Uffcbl Apt Thi^ ^ . . 

MiLint V-nur Ctnwiy Feel -bE HuBbe . . . 

OriTiixl Mnmtart 

Arxri 


22 

11 

+G 

li 


ilia 


■i ■ ■ 


i ■ ■ 


21 


PICTURE PAGES 

Ytl. C-nt SuPrly Is, rnuf^h the Wir j'!r; nc . . . ZD-2 I 

Mull in# 4 NfWifsipfr For !ta : hiicaa Hridrri , . .2-4-24 

Palming ihg Bill BaH..„ -- . . Jfe 


The Pu r cu-na 1 Fl yit? p Car pi 


r 


LB J 


I B 


a a i 


*1 


C _>? Pi _ Y u ■ j P_ F\ 1 1 1 ■ j. , 

CnlJ> Pt_c.ii tbrcJJaULHM 


M 


Nisw A n •. w r i e Pa Aii.LnrniiEi.-rc l F rublrma. . -1 H~ -i M 

Al l S ofbl (J J^Tr niw Will Cmnc Mmil ii ni Hppr Ffr 

'WLik lIii ArmitLico It Ob 

[ >o Li wiiih T ihjIp ■■nJ Ifit hi h— ■ . 


I . ■ ■ !..■■■ 


M 


Mo-kinp Tliiniv Eiih| fs34 llit FfdlHfcHpH 43 

SHIPS A^JFJ SHIPHUILDINg 

‘Will ThLi 1 nvcnliuri In-^TiK tkt Ship Propeller'* 
Efcicnct? ■■■■■■■ .iiiiii. ■ . i . i . — ■ . I .?* 


ThjEiR Lilc-Ei-uaCr May Qc Lau iiclicl fru iii F.idWfl 

Side of Llie SIiijs . . . , ■ , . . 73 


(jECBC Li u 


SPORTS ^ND PASTIMES 


P^MLni.jbeJf1oLurcick_iJii Ski-Lrr. . 


■ ■ ■ I 


ii 

jj 


WAR MECHANICS 

“'Dry rjliunri ny- ' f^p AiPidaiir G«n nrra .. 
Hn iLc MtideflA Gieu ditr It — 

Will Thai Skdl Ilia. iht Mirk? It Dc 




rid 


■ r on 


■ 1 ■ 




<> 

14 

Ji 


K 'JlMLl 


I I ■ 


li 


'[‘faumbi Dawn un lIic P*jf-Ra|L , 


■ ■ ■ 


a a b 


jj 


Tbsy tin vs & ca.l,h lor a PicI use-. 


Sa ldji tm d h lic Sariftf Li n n 


L 


L 


_ 




1 1 ?3ipp f d I ta W a v 1 hcaugli Vila 

Hnw An th* Might)' F'Nl1r n 1 

TlfjniEU'tfliDiiV 1 ia_H Bft-dj; P* 


m 


■ ■ 


li 


^’hrn E "a i i 3 iZnv»cd ("iLLr Lu. 

y^hen I I uni S-lill Flew. . . . 


I'hey're Heady For a Sibrriais "^’anl-cT* , ,, 


j j 


ii 

2ft 


Thi Ce, ir.inunily P I :>u»r flic ^nlilicn 


47 

JL! 


Rj "W 12S ng j>.n r. F rnLinT.Prin i 


12 


NaP_j P Ham* r.^ t >.» F-n^|n. y 


11 


TM fl-rl rn^ Cwlum i ??r Smokt — F*PL t 1 1 

I id 


P^UI^Trr* IftVMl^-lt 


71 



Stud for tlsie free le&aoui which explaine the ChLeagi* ii Tei;]a 11 ' 

of tiiaehmfif D?aitamanahip by mail Poaitifing 
b% MalaxiL-a ai'a now wailing for l 1 ■ 1 2 l p 1 1 : Lh : 3 l r_ mrcl r 
The Lii.ll tp f I’rteiL Lhs the hu» li^ft vacim- 

CViirywhflrtr Even dmft^iTien 
of limitwl Iraining and experience 
. _ jLjt'tv, urc sna pped up s nd piLd ^eed ml- 

P'J'v, / JirFea. If you are dlaBatian^iji with 

L -■- -cy £■‘■1 \ your opriKprtLmitiea, learn Drafta- 

/ snandlilp, ClLkafjo - 'Tech” wilt 

L fLbiti you in the nio.it ipo^dcjil way 

* / In the short **t ti mi, M ail the eon- 

/ nob today fthii let us tell tou aboat 
1 the ChkBjro M Tech r ' method, This- 

^ .'^^T f free lesion will show you how well 

// equipped you efc to follow Draftamau- 
' / ship. Enroll tn tlse course only if you 
/ / decide that you can. take it up to advan- 
/ / ta?e. No coat, no ohli^atson on you to 
/ / fnake thlft investigation, 

/7 Come to the College or 


Learn 


Home 


Instruments 


Auto and 
Gas Engine Course 


Ewrjr LliiiVrvP eiT llipj Ch>ono^ 
T^iffa" Cuujfu in [ Jni I'l i-niiiriihipi 
I Lvt-iVul BJiia hi 4l uifcLrUPUfcth nr 

-n »ih rn?dit Ln e-u# he ilH-ady Jinn 
■n wL ThcHlriilJumcntp-Bnqrt^c 
■pmfl m:ikn nnd 11-1*0 0 1 Uiwl by 
liigb hs.liu-H'd MST 1 PT+# in dpftlnq- 
: iK-niH nf fuLnrif n, r'iiii|M, niiTiiiSv, 
etc. Yini LLwii Eifainit Wh\M l*m- 

■ Lnr— then r.u U v thuna nfht I r. l- j 
your pTontlflo' ip?pL 


— jIi t ija ix rii 1 1 c-ci. u&vmlwm and 

ILbil'AIH — LiuiAl L-i f IM<1. ¥« 

Inin .lirnrll, ^,.lrr lb# CblFU« 
'Tbt 1." ■ iK 1 1 L&fTriJll I f FTKlIl. "Cj-UB- 

■JjiJ C’PfK.-rtafti k iu go-cn ih«. 

Learn All This In 
Spare Time 

FrirwMr- lh* AllIlM l l il l 
l_v p r >.■ I-.IDI iiuL-k cUnr im! i^a 
b#i : Trim -id™ [..vrr, 

iPiFiuiiMLii lyfl^iBE #1r . idf. 

bji|ln«A .ill iIj*jjI *h«r 
llifliHvtll! l3-&"i ninh|‘'h*B' r*BM+ 
us £M> Pi^ifia- r ..rj:r 1 .- 11 . 1 . 1 , i pr ns - 
Um are I ir n ur. 

Retmp Planla arJ TrinaniH 


Easy Payments 


liii IPf Wff ir*j'Jcral-.-'- jmJ ™ 
u atria n la. a. fn-w n.rwrhi a hpt 
hy feJiciiry mL»lh»hd- . x«a ■ri.n 
ij i* trto i mine pniiiiAn *i-i 


l vffln u Lee Kflbcr yc-u w 

■nr) bwri iho Wap El> adH 
vn and n|nrfnl#n44nhf l> 
ih T'JU UJ CiLf fi rat— and eh 


■tralrd VwA mlam llo=¥ e-rila 
a a «i|;m mhI Bfr minMP+tL Fiihl.aU 
r i ri li mi., flip., ek. 

Lufark jliHi and C»lringa All 
alvil "-ii - and hu» !■ Mw-M. 
HpLut b.s- 1 rlTEulmllM m^DJ% 
I I L ir rfl I VI II (□ 1 1 1 iTr- fi-p ■; reJ B va|jilpi|inJ , 
]^ilfl%CU fr^J., Kf., Ibi. 

tSa.Lt-in.-ii. l.lcrlrind rrinripU» 
■"iiBahnl laaiTiirFii--* J-aaP-i^ii mI 
■/ if i |£ UrJ iiirilA -tadU «-1E. 

hliLfwIo- IffiltlM. I'rmr^H 

as* I un - ■ i-"|l u win K hhi *4 Tan ud 

C a Cel LyilAiiA viik ■lieK’^ma- 

Uroam.llca. at # arrant. lUld. ar- 
itiii up" IekIi and "u» Icnraib. iU 

■ ■■ Ilir.iiiil. C 1 iii|ilr B r |ii n ft fflf f|eire r 

Mcartlnr and l.l| hUriE SyitiraL 

All !»»vni Slarlxn- 

■ jasrh. ixh-/ 1 1 an I c al . idr, ■ rin-lj.'iiP, 
flffut'i, taLlffy — ahrurn ia rlKilj 


mm m ■ ■ ■ - m ■■■ ■ 

cri linn -sut IMIT 

Knd ?hu frw liuca 

l,j«sinr cl .Jll, |hii^w<f uukJiHni- 

P Tw Lmhj'i. t n.v . Aliq sAmmm 
muirPilp uJ iJi-Ex k-,1 ri. irt ■tiini C"l||- 
P-fHe.tcrmb. Mt. Sdork M»ilh X Un- bri-rti 
Tin il -uhi jPhr:i HDmt* tlbf. PlA-P 

r Vuunvlf 3n-l m::|r nor □ i ! rr whlcb will 
crlhKr I .-..1 M« 3 -;.r. or Lbi ktr cT C-CiJ^r. 


i.r j l •>r.,l Jl y&i uiiiI-t 
l»ni IkPievi T-nj Ofti’ ftit! 

"liL- rL^r^n w.ll hr,i 
itfluLchFnr,-.rr+j|.Xi *C | 
f*S» ”IbcH' B morttir 
i « • |r, | J | 

■ i'nitlL-r nl.iPI 
b# fP'.wl«- mtr 


Chicago Technical Callege, 

12 1 Chicofcp "T*eh ,F Ri ddKna H Chi 

W||"I>3QL rtlk-i* vn lu hie-, pslr cut aan-d m# jreif VR\ 
□Lh#r 1 1 s ■ ■ - r - -j r I n ic I ■ r* ■ — i i u rc r ■■■--- r i r. p- 1 h . ! f it ]rrz Irwi aM*] 
hiLaxfa •c-i-feiilt^ ii.irh In aihlrt V l-x un ipw .-.lllv lnl#n 

□ Arvihil vcLun. IfraEtlnc □ 8hwl H^bl DHflioLy □ Ek 

U Ha^hirre- DimfEliiH D IUjIIiIi tk" IViuW □ Hu 

□ Klmrin^jl Pni^lri|2 

□ B-Cnirfural Urarimg 1 


b?hf C-liiDLinc. Meter awl c-n> 

rrir.a ajl/uxiren^aa, ri^ ( 

Kn^wH®wl9 Fix Troubles 

Mwii MiiTf lri p ibrinnlim ia aa>L> 
r#u*lr wiiik. y^u r..r I.Lal- 

pav cc l-i iiarl a bidriRH. 31 if da- 
imbi tn r 1 m>b»M ^mir mm. 


□ I'li-r-r-ir^. bg.EhxpH , n O JulDUhi^! 


WRITE 


A-Mi^a 


Collet 


fe«b7 rP.I.h 



tiV 










■: 

I 


ll 

















■ 



Popular Same? .1 Iuntlity 

OTS- -Cvnlinutd 


MISCELLANY 

: k-Y-«.rJ. C.Qtl M iwi. . 
iCIttv'j Mtmoriil Aict || rr J 3 
Gee ■ ftifhl.iiLc Snvw Lff <ct 
aLudnf n Bra^n TrfcpTaj* 
ma ny'i U- it r. n . . 

n# Muigj-je^ f flr C.„|,J. . 

^ H,r * H-*rid-PYwtrcd Tint. 

■ Did Jt Gte J-T#pi>!?. . . i f 
>«> Wit * r WV LicL-cd The™" 


R re>a r H - | ^ ■ EejC r 
F*r M"fc|fc . . . 

the M.i | r i ic.1 


Ml Can't CtL r-**\> ||c «1 Y 

K ™» *■ . ■ ■ a 

v " H«iioh.'i Eji^rir— Futl 
at Wulei twin bfc* Cimp-.^ov 


PRACTICAL ^OKRthLH. 

r Mid* frnrz. i,n,OlJ Pk...™ 


R egardless of your 

the draft at ei El ihi 

'tractor business has i 

out of the Army ns we It a 

Ivi civilian Life (liHjiEsaiidfl o 
chanictf—thniiitinds r A new gara 
htg-nf new Cans fqrccs prKttur ll 

Increased Truck 

Motor truck li.ii.lnu: i-.p a Ik valur ui> 

irt J 1 1 lotc trucks art/ Ix'ing put j nco u 
al-viJk hniT more ilkun dgublth t ratio 
:i ilH ri]x ri 1 nr& ikCCticcJ .it nn^ and Hum 
1 1 undrorl* of thoii5uuld» tif motor iia uli. 

,ita going. New nn-do-mirp: must be Ji 


Wh LI* 


age or classification, or wlielhtr you arc li 
[ e demand for mrjii in the automobile am 

opened opportunities never before knawn- 

i& in the Army, 

liitfh pay positions are calling for me 
5 ;tr c needi*b Reduction in the build 
of old. cara that must be kept in repair 


n Jc aF ?W|>MbI T iibt 


nsb-FTiEa 


lip M^fct ■ kf*|| ?g blr Mj«Lel 


umriarTeC 


■ S m ■ ] I 




PMM ia n 


A NV.T+t P.upr-HV.ftJ, 
OtrrT^iti^n'm bail e 


Hif'jJinjr of t h t Au boi»olL\il 


* l\?rL.blis T MLBam.ni {* f „ Shn V or M*m 
&Wm|-Pb«L ft* CbtIwb Elecbn* 

c,ih.. 

H iinnhliH DiiKt'CuHnt hfoEun nr, ftUrri 

Cirirni....,, 

F'-jiI#,. F.,m ik* A ■ ■ i ■■ ■ ■ 1 1 | ■ ) | r Tnp from Tm.h| 


MIiIt C«jiJ]Fi- 3 iLtt chit WJIt M 


n Cnu nit'll' 


ffOftl AlS ill.i ur-| 


Ain. AiitVirnvLilc Hnrri Oui ol 
A R.^Ull H-ltirkrM*e3iiflP- 

E|*fcfc Mfcife at Rhect M n t 

['nndini Un.L,n 3-Uekti.t, Tecbb 
■ lippiDg- > ■ ■ i ......... . 

Why Ymi 5hoaj|d VVe- Bath £>■** WJi 

Wwthuinc L«re- A’IilIci hy 

A ■Stf-rt— -Driver wiilt Two Trihn^lc E 

To Clea n Drewibpp. Print*, ■ Jirl'Uhcu 

S ■ B ■ ■ ■ 4 I i i in . . . ! |l | | r ^ J 

Rtm^vini .i Pin fwift i Fnrd CFuitk. 
CtiicrHl lluV , Fnp Oj'trHELnc jl K^ijn 


th« Draft 


Thu Riilic T q ; l j 1 1 1 1 il; Certificate Jia^ { 
huniJcwk ,iiii| liUintnML^ nf iilni %■* iklh 
tins Mcitnr I s .i^hjh n i Lhvi^iotn -of flic Ar 
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«-rriw. Unwed 


pay provided Enr thi 
lrii:i ill IVuimElhS if you nri- ^.HitI ^l]m]|< ins 
school , rii.M-1! fail In k'arn all ahum dii^ 

Special Tuition Rate Nowl 

hi ■ ■ ■ ■ ■ , „ 

Every amhEfcUtu# m&to *f knuchui- 

i-cul irkcljjnat ioj'L, 1 G yeiira n rrd orer, 
PI 4 W ha ir a ready chance tn got into 
high p-ny. LciturE-ntinE and agreeable 
employ mentr tFrife for particulars. 
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YOU MEN 

LISTEN 




The country needs more trained, graduate 
electricians. Thousands have gone into the 

Government service and there is such 9 a unusual de- 
in^iid for competent electrical men that I am making a wonder- 
ful offer at this time. HERE IS YOUR OPPORTUN ITY 1 

] want to Send you my splendid oiler now. 

HP Don' t hesitate because of age or experience. Young men t boys 
^ and old men must now fill the gaps and keep business 

DO YOUR PARI'. Prepare younetf for a real position, by my tiomc 
Study Course in Practical Electricity. I am Chief Engineer of the Chicago 

Engince rin p Works. ] have trained thousands of men anti can hdp you better 

than anybody else- We? also have large ipktid idly-equipped a hops where you can 
come at any lime for special ins true Lido without charge. No other correspond cuoe 
school can give you this. 

SPECIAL OFFER] Ri^ht no^v lam pi vi n^r a bl> r ' valuable surprise that I cannot 
explain heare, to every student who answer* this ad, Write today l 




to *100 


00 


a 


Week 


Go after some real monev. 

Ail 



Qualify for one of the thousands of 

positions opeii. All you need to start is a few months snappy f 
practical instruction from a Competent engineer. Come to me- — NOW. Ell give 
you my personal care to ensure rapid and efficient progress. My course i& in- 
tensely practical. It is highly condensed* simplified, up-to-date and complete. I 
am so sure you will make a splendid success in this study* that I will Guarani** 
Under Bond tu return to you every cent paid for tuition* if you are not entirely 
satisfied when you receive your Electrician's Certificate granted von as a graduate 
of my school. 

FREE — Lessons and Outfit—FREE 

Send me die Free Outfit Coupon at once. On it now i For a limited 

period I an making a slashing cut it) the cost of tuition, and giving each new student 
a grand on 1 fit of Electrical Tools, Material and Instruments; — in addition — Abso- 
lutely Free* I will also send you— free and fully prepaid — Proof Logons to show* 
you how easily you can be l rained at home to enter this great profession, 
by means of my new, revised and original system of mall instruction. 


ACT PROMPTLY 

Get the Full benefit of ihh great offer. Send the 
Coupon or a postal for free information without 
delay. Do it now — before my free offers and guar- 
a n tee a re w i th d ra w n ^ 

CHIEF ENGINEER COOKE 

Chicago Engineering Works 

DEPT t 31 

441 Sls^et CHICAGO* ILL. 


l> ll "!!!"IIPIIIBIIIIIMIIPIIHII>IIHII>IIHII>l|U|i"ll!-ill>ll>lll"IIPIIHIIIIIHIiaill9llfalllall B il B ilr B li B || B iiHiilmjila 

= t/w thi& Outfit ^ Coupon 

= CHIEF ENG. COOKE, Ptpt. 31 
! 441 Cut 31 ., CHICAGO. ILL 

i 

: Sir; Si-ncl at otief— hilly pfxpaie] Raid enilidy £roc — cuciLj^ltic 
j pftriital*^i «r jijKflt oiR-r lur ihia month. 
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THOUT training you are a diamond in 

You can’t make the most of 


W the rough. 

your natural ability , Your real value is 

hidden— always will be uni.il you cut away the rough $tx>ts 
and polish up with practical training 1 . That’s all you have 
to do to put yourself in the position where you want to be 
—and where you rightly belong. There is no secret to suc- 
cess, It is just a question of mentally equipping yourself 
with practical training. You have the same chance as the 
"other fellow"— if you train. What are you going to do? 



N@! Get 









What would it mean to you if 
your salary was doubled tomor- 
row? What would $5.00,910,00 
or $20,000 more a week enable 
you to do? It would mean a 
whole lot more pleasure in 
life— a lot more satisfaction, 

WOuldrrt it. Then why not 

get ii? You can! It is not im- 
possible or even a hard task. It 
is simply a matter of ffrtsr 
yourself for the posidon an 
pay you want Only by train- 


ing can you capitalize on your 

natural ability. If you can get 
what you are new earning 

without trhimngp think what 
on could make with U» You 

iave a lifetime of work ahead 
of you— so why not put in your 
time in congenial, profitable 
work. Thousands of American 
School Students iviEI tell you it 

pays to train. Lot US send yeva 

some proof of what our training 

has done for others. 


Wonderful Opportunities 

Await Trained Workers 


If you an? iMitfaJned, take a look into 
the future. Nh>w ihafc the v-'&v is worn, 
there us a pcriixJ ui rtf^uustru^ilon centr- 
ing whkh wi II menu biipafillleLcd QJipiT- 

tunity r mrn wha can Ihiot and aoL 
for themselves— riaicied me n. ■ The war- 
tom cuuntrlti nf Europe must be re- 
conamirtMl jmU America must do its 

Ito Teuirs@[f 


ikiirt. America. miLKt Lats^? UteK up 
with Jimt |fw.t in. it? 'Civrn indo±tri;d a t- 

tivitlei, Jf you want to *hiW m the 

tiering ahead you can da it. 
^kL buy-y-^nnw^-ajijd let yuuisel E with 
]>r;h.:l n ;i] instruction that is guaranteed 
In Satisfy yrm, &nd, thtrtfdrc, |,TJisr?rn- 
ittid to raslfc >tiU make gwdl 


Savor 
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Kt W. 1 


HE fcvfrHijtT 

mym pyfiiir 


« NS 


jMt 


Make tip your mind today to fit your- 
seif lor a more «mtfd»i4 pOaitiuiL 
and bigger pay. You can dn fhLi — 

taiy— it y<MI wiLl dcvtjSa? a part 
your ipara time LO study. Keep on earn- 
ing while you're learning. Check and 
mail the Coupon for Big Free Bulletin, 
and details oE Money-Pack Guarantee. 

American School 

of Corrtirtn den w 

But. e-UBl 

GhdalOf U.J- JVa 


....□ yh Ekhwl findumlA 

CinLrki] l.rif-im rw 
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. — 7r ! e rr=”h flrpTiwi 
g^VcLnakii Qprntoir 
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Artist 


chftK rwm 
'wmhwe: 


DRAWN 


n year 


LEARN by mail at HOME: 


ITD pr i BOOK AND ARTISTS 
r CVEsEd ! OUTFIT I WRITE TODAY 


WASHINGTON SCHOOL OF JLTtfp Inc. 

1111 H Slrul. N. V- ■ ■ WishinriM, H. C 



UNDER MASTER TEACHERS 


rvatory Course 

■ns It mu lr 2 hmm under 

imi ].i:rr-] 3 rRui ten r^.iri, 
sed by rfliJ/MTi LI. U_ni+ 1 . JA-: vra i;ulijr *ul nuvti 

I^dKfll K IHh d vl riibibiiiricy or-l Cutap 

V imtnunciit or Voice 


W«iikrfuL h 


COfTIrt 


imivEHsmr e>: T trctw^ cv 

B l?l 


VJ.TOPV 


TbeUadcmirSiiiid 


Uncle San Wants Help 

Thousands IVIcn— We merv Wanted 


. ..Ikllip Uhl. [hit p IHUttHUi 
. . ph'iIIci Clirt llSHtsliSH 
Iwmn hnHf rnu mm 
. . Iml Hm Cmlir g^UafriH 


. .EnbBiHiiUiti INUIISH 
. .Mxma.bm Iwmtm 
, .SlEHcniku flJHmflSHi 
. .Clirt HlutlftHlI inti H5H 


Name .. . 
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AilJrm. 
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SpauE n ruL :li i i L m. ■ n 1.1 TJ ;. tllid CCi 1 1 f ki n 

Lin:^riLi,ii p];.- U'r will tmautdlH^lr Knd j-on [II .i 
hill O^difilhiii nT EhP pc-lltloa !■:. i! , iJl ]|pe cS 
pnanj - 1. S.<juv'E John nuw eq*™ bikI dlrecUctis EC-lilne 
how In EH r T*t KM&\t\n t m [br [MdLHm dicckrd. 

F+j hkll a fmHtuts, DnpL riU,RDdiaiEtT,Ni,f. 
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HAWKINS ELUCTRICAL 

GUIDES teJJ y«u wat what 


A/OU need specialised knowledge today if 
you are to master electrical forces and 
command the high salary of an electrical ex- 
pert, Success in electricity wiH come through 
your ability to acquire and use the special- 
ized knowledge of others- know ledge collected 
and condensed in Hawkins Electrical Guides. 

Just think how much these books will help you. 
In Hawkins Electrical Guides you always have at 
hand for immediate reference or study, a wonderful 
work containing 4,700 illustrations and 3 r 50G pages 
which cover all Ihe subjects, principle^ theories prac- 
tices, problems h troubles and ways of damp, things 

electrically. If ym are an Engineer, Electrician, 

Mechanic, Helper or Student, "Hawkins Electrical 
Guides' 1 Eire a necessity in your daily work. 

The feet contains ten helpful and practical volumes — writ- 
ten 3n clear, concise language— easy to understand — no 
wasted words- -full ol up-to-tl]£»minutQ elKtrkd knowl- 
edge which you can apply to the problems that come up. 


Flexible Covers 

ly Pocket -Si z& 

10 Volumes 

3500 Pages 

47flil Pictures 


ELECTRICAL GUIDES 



Do you want to know the fact? about 
the following electrical subjects? They are 
all covered in Hawkins Electrical Guides, 

HJ(| 1 OMbtlfr tki Uirp. 5*3 HuilnAltaj. Fln-rHci^ hlM Bird 

1 ■" riimi.i - ■■■ ■«-_ ■ M ■ _a ■ ■ ■ !■ m r i ,m ■ » ■■ ap. I Iki^I jii .1 . FJiiEiinpp ■.^il .rjpjnK 


The guides aru pocket d r /x\ You cun carry a volume 
about with you until you have mastered ita con lent 1 ?. 
The subjects are indexed so that you can find your 
information instantly h arranged in th& form of questions 
you would ask and the answers an expert would give you. 
It"^. like- having a famous Electrical authority always aL 
your elbow ready to answer any questions you ask. 

The Guides aro truly beautiful hooks with flexible covers, 
gold title and edges and itre well printed rr l ante type on 
h igh grade paper. They are a pletwu re to study and possess. 


llnim |iiiii#l|u^ — LiiiiiiMiir- Hircka ■imior 
r — wbviSiiri arid icii.dlli.-mi nrl rirnnw n">J 
mi mii ii 1 iijilTifci M^imniuiiE — 
r i ii ill ilb ii#riru — i|if rsEkii rl Eimnrp. ew. 

J j i r i Fi L m j r J* 2 m nviifiJ-vmn bii! ■»in- Til 1 
d v-inu hj-i flifiirr*— Udliutri |Ji.«#tinn 


■Jj 1 ,1 IlL- 1 CdU -Ii 

"ci “linn lar-L 
Nt — *WM ■-.■■■P 


r - 1 1 ■- 1 ■ ■■ i ■ 


\. MIPfuLoi cej T wwt pn&i'SF-- p il>-pn>i!in 
iJ'.frrfcl'T x-fiiB-risIra -mlGcriik>f TwliS®np'i®ri&“ 


mu nil hlwi 

I. ■nilulinri ii ; L'fl 


nUin m i-ajij. Eli illuiiwllfwu. . 

4 vi lh!skti 4 ci“A . C. w rmuli>nr ebdIi 

m.i, l.-pl. -rn.n- cru-^,— f. 

-atjJm STJPi iB.il->, J •Uiiairi 1 
•vw -rirruik InikmaErlui I 
■ .i;.i § | m pi j ■ilfradHj #r>-ira 
— In'iUh In^lill Rln 
aLaiofl -J Id pM H - J 7 B lUmnlla 
BrnNkriJM: ■iP'iPrfniRPhl- tclc-ctuii. I> 


Whole 


To You Free SS * m< 3' £°A 

amine the Guides before you can realise how JgjpF 
valuable they are. It will cost you nothing j«jr 
to look them over. Use them in your work jdRgjr 
-pick up sotn^ information that will 
increase your earning ability- Decide 
For yourself that they are the most jFS-? hVwVork.N.v 

complete and clearly written elec- 
tric*] book* evflr published, E^rybDDk j 
Ik Cdmptefca in itep]f but the mtiiw eet JE 
is ihs: baiRniit. Accept this jpj 

wu&L offer now — matl the «h pem dffvjw 
today. If you decide tokwp I he jKr^Jr r , 

hernia you can make settle- umi 

rn cut at only fit pei month, 
untii paid /or. 


Al li-TTl L-| 


4 vh.i*; 


uLqid-^IhIi OEtt-ilDrlm mni. Iixhl 
lira Sil.l ym^rA. Hll ieiiilrp.Iii.- 1 H 
'In-? B»linr jfrrirki njliilru- 


|r vnlulfB 


I ■ r-.- rp- -a Indn. cl ctH aa itpl w§m illjnry. Thli Id 
■J l IIie vii> hhmftliPi?qiilHiLt>ln ihr I fi Rrp 

H Y uu III 1 1 u like juij •c.Bk.’. Eu lliiA' lllUniHlT, 


TESTIMONIALS 


"FH-t-rfkilft* ElrdricaC GuLH-ri nn n-r ic* lean to m-c. They irt lht H* ■> ■ + 
cunrii^i trc-Qll^t- on olcelrlcity lhm.1 (mvr COfetie irtlu- my TiMh ,F 

W- |^r-i i i-l la Grrcin. Ch i*" - Cfi-. Pll El^rl^lphU, Pa, 

"I would nut p^rfi wjs h I ‘Uu.-kEni Elictrlc^E C.uid 

**■ t if it w?r« imp-.iB.Hib-.p, ta tK-ccn ' 

Cftpl FnrloH, 1 

’’TFiTOLi^fh th-a hnEp | F#-rhlvnrl ' 

from -*n y *vE of hJ.i w!c ini HIb-tEtEcdI 

OulH*l. I ili-FV KEUTed h p- n 31 1 ti o n 
-urhjgh Pftyi me [W i cs pfc" t Ilb rL I Pjki 
-HTBM r#rr,LLiiv l i ‘ fc^lort [ owned! ihr 

Ii-uu-Iii.." if^rlf m Du^CiinlfitLi.lltr d 

"! find, tho Hji-utIc Lra« Tln-rts-ir.. I 
(kids c nry hf Iplul in. my etc ry- 
da r weir]? 

Jd Wa Su Lct. Wei t Pa mii T nc Li'j-n 

C.'u -p PKitburih. f'-s- 


I. B>= n k 4 o C*l 


c:he J-EfSCIL 


EXAMINATION 

COUPON 






















l*upuiur ticittict' Mitiilkty 


Learn K* I* Shorthand 

- Simplified Stenography - 

I «* 

Be More Than a Stenographer 

K, I. filuirtlkiiricl. which you tin Iwmi 

in ■Tn.’v evening!! f 1 1 Iimti KptttJ), in- 

ymir i-dknEt r^l n,:. id lei sigh saLiceedi, ni- 

k|Xi*i -ilil-:: | ■■■:; i e L . i i : ; . 

It will make ynu Tiuwtcr nf your job itx 
etciiL-jgiaphrr or s«FTtn,Fy, enable ynt| 
to [give I J */,-£■ *ati nfitcl Sun to vtiiir um- 
plnycr and by in^ri-LVif-iuj ynur :-i !]- 'rou ni I 
rfficLCHtry put you in line for rapid 
Advancement. 

You ^'ilL need the bjg hub-i that K. L 
STuSthand will p i vc you io Focufaw ahead 

during th'.f |".tv.h|, :mw Iiutl 1 , w ku:i in- 
dustry ri'r-u ilil* ?• its pre-war sLrkk anil 
L S' 1 1. =■ I ILLhM I.IUUIILH f V f I V V.' III! IV, YdfcJ EUTlir 
ntil win lliu light for [asnu ami fort mu; 
hidden iik T ti'j r. sn.br> ■:>! C hu- umL-illril. 

K. I. Shorthand will brirtjf you right 
into the Front office wShte- yEiti c;kn 
luarn tbu l, Lnsirk , ‘ l ni lliu huEinrai ami 
gut ;l chaikLC hi mIii;>\v wha I you mu do. 

The b«r Of It ii tknt K h Shorthand will Lc your efficiency-aid nil through y&u f 
ear^r* for mnrk you, this U tbu traced- writingf practice eJ by men who do thlnga In all 
ranks-— not onLy stenographers. Constant I y it i* ikpendnl upon fur making bmportant 
or private imemof-rmtlfti taking meesjigre vciIki t i m ; nscrardin# braanl-iiiveliBg facte ; jot- 
tinu down buainf-M-gfttTuE id'cas* by -c-secutivw, industrial ingirte^ra, mik^nun , adver- 
tising men, lawyers, tcachernc., minister*, in short „ by penpk in practically every wci Ik «-f life. 



AT . iV = tS ajarf A ■ ■ ■tfro-nf i Li p «■*«*.« :Vni fnm\ 

M MN-Wfri: MW k rfi prndr vp^i iV mure fAvM mt. 


You 


can 


learn 


R emu r h ah h Reco rds 
which you can equal 


evenings 


IMiiir tsv' 1.i|[ (| ft>ir i J lix'l.iiH nf Inrilr 
Tif.'iIiiLi vlilrk m #rv tiai|j Eli (IM ytiU 
f ,' .ill jiill uilili 


Why h-AYt men aim womtfi *4 sliti calibre learned 

K [. K|i,ertti&ni1 when thev cctkiiil wvw itarik arw-th. r 
h i f i - Lk-i"i n-k' t-L. 1. SJiorLtmnd r - . l i i bu Le-nmed 
In. five eveninga urhereas \ 1 la 1 r HyiternH m|iiirL L 
Mil montha' or si j.-wm's etudy-tcrirld; ln;L-au^i^. , ■ [lie 

Ki I. Slso" [ h.iruj C«pati.-H- ttHli llin (rifles bfl- 

rJuskf n i JILTS' y-^H r:-i e;ih£ eau l.-i- he*d m readily jh w h-tii 
fmb; bce&OSe It not necenavy to Uc-en up j^iitliee; 
rK.-eau.4e it- is t»u/r n&lui *1 tn u riiir thnik Iriixg-bFirul. 

J-U 1 Dh.v i-' Approval. \'dll Klli ii in your invn timm hy 
)iK.r ii-siil tuiLion cjutm.-. You wilL hm nil the peraonikl 
help of our imtructl-on nlKlf thet you need-. We 
uns not cantuuL tu- kl you ^liilt for yourself uftifr yon re- 
uj i Yu Ibu 1 l i Ltd— your bteilu|ji;i I>lnu Cotilpiii llLy 

lt> i.-Ml-ubli hIu 'L HVC' iliL^rJ yn>H fl I h ijh Jlkl/I.nj Ccr I ll&C&te 

uf prol'K-leney. 

A CompInLe Couree — not merely ■ teML-bookJ 
[>-.► ikit confute- our oompLttu cokirpe- k.L mail ins-Lrn-r 
dort wttb olTorj- of : lunafrrapjtiLc tojcLlxkokd '.viiirb rciLuin 1 
.Tail to Mtudy Mk-Jitlksiml li lidded . _ x I L I ■ • :■ 1 1 I j you ran 

a K: I. bhoKlian-il witliKiUt rneuLal r-Lram :uid guio!k]]' k 
■ *prrt± fuid-o P&a (ti prolifkhLy hi MpcTd aiirl ec- 
Hiuiai/y ?h DLiteb a:J you JcqtlLt^- 'J'bi-n- \n no course 
la Utj-m pure U'Ltli 1^. I. tIL Lrc-vj ty :lI1i 2 pj-«Clica ha] I ty 
— and no coisrsi: otirrcspnarimce .nv-Lriirtii<!i oli- 

tainalnle at like -our price. 

LCARIM WITHCMJT CC5T. You may learn Lhc ea- 
tinf K. I. Ski ll. Ii-.rhi tiyjlem viit]ioiat piyiny; a ccnl of 
youi iiimioy . Tlie c-«i iLpmi %s ill In-i y y ml Uiu InforJiitiAiori. 

FK£G Lf~SSON&- K. I. SI i a rLbuud h i^fT^ryd i^i tlio 
most libera] LvrrM r- pli I ttPW. Du not mifH tills <;]i- 
purEiUidy- Iknd i in modiatoly f-ue the IhsL ivw kssoin- 

I'n.'i.-- Vnu m:hy then cuntmun tkr ■n.Lajai vduju an 

« Itkftnth'M. *pprav*l. sk-y JlXiU K KtJai- 

antee thut you eaii leftto w ih^ mt tv- yuu- klh^ 

I 1 1 1 1 3 C i - 1ft nH'i^i | h -j :i Uv| ifci N‘( W Ynl li Plfilv, IjOQ.On-.i 
autbriTLZj.'i'l L-Apil^r 

CllI uul And nitil lhc tuu jaucL. or Write £i letE-nr 
eikihiR* for free Icii-Jrih u.rid complete i nfuticuikuik. 
□e turn to mention ,L Popular Science YTonlhly.” 


V^OriJp -ci iW r.-T u d -r in JD Day w. !, .ll- 

1^4 I nft miilm I'llUr «" nrw mHi nr 

III Jiill-- Liil Lc n«l Y Emil Lrli illjr— AliMIL m 

tiihrir bi.<uc «fh diy 4c* Inn." 

HiL-iiHf Dftm<« 
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“ They’ve made me Superintendent — and doubled my salary I Now vve 
call have the comforts and pleasures we’ve dreamed of — our own home, a 
maid for you, Nell, and no more worrying about the cost of living ! 
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M ORE FlngCC Print Expert* me 
T*t«k'd, Mr ij wfau are masters nf 
— tluR pfofrtricrn qt^ scarce. Thede- 
ft'iStTid fur Finger Flint Exp-=rt3 is g rent . 
Ad n ipcciuL in du. cement we will give you 
fra of charge our nw wiay reading 

omits? in Secret Service Intelligence IT 
you act at mcc. 

Be a Finger Print Expert 

Build up n fcaisrin*?! on the basis fef u 
trained hrj^in, You can do it 8 a a moStcF 
of the Finger Print profess km. There is 
crying iwfed f<sr Finder Print Experts right 
HOW and the dttnzuld fur these tr n i nerii 
hied n tfftLwiPg every day. A prole Minn 
that uFTers wauderFul opportunities for 

advancement Chavernsrie-nits, ccsrpora- 

tiana r police departments intritlatcOTlS 
and individuals hav? mutant uS* tot 
these specially trained men, "The work 
« fan? hinting and 

The Pay is Bigf 

No =popal ri m cB ti M is necessary, Yt?u 
cwn become a master of this ptofesabcL 
by studying at home in your apart time. 

Expert Finger Print men. tra vet all aver 
the country solving mysteries that baffle 
□U others. They ar e important men find 
highly regarded and envied by evwy MW, 

Mail the Cou 



Get fall inforrruitinn about this, great pm- 

fesHon and ffur big offer of a free cooiac 
in Secret Service Intelligence, The mas- 
tery uf these two ckn-ely □’Lied profesrions 
pieces □ brilliant career within yuur grasp. 
Achievement* thut will immediately 
p] a ec the Stump of success upan you, 

ere now possiblt Send thh coupon for 
full information, NOW. 

UiiiTcniiT of Applied Science 

be»k 191 , 1 TTZ Wilmn Af*, Cfiragn 
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if y a Fnun-S jW"u n Wfto F-HU? Fe as ■ Aft? Drew a $2S u IVeeJi Sir ^ ry, 

itccorn^/iiAcrf ft 


H OW rlwg u iVfl lit ftihn tl 004 a week? I law 
h I i>“H hierl Iriit'e ■i.'mruHj & a rn>.HH>> in four 

— year*/ Ihvn- hIhi^ ir f«.| u> be Ihx frarn 
rMfiey v.'h m rii.-* ? Hnw dian h I'ih ;1 (hh ei’vry- 

iliing Line ran M.Ai!it? Ttieac arc- i|!ji-hll:hih I -.h ill 
aaiWCT for the iK^irdt Ilf my ri-i-ilH-i . n: 5 rif 
H'iU'D [-nTiriaaL C*CHjriijnCTf- Am | | « 4 l£kl| (fy td ex- 
(j-iLabi, fLinriLv hilhL ^leiiily ilu?- h<-ccv-l c.if wliat Itiy 

IricndH call my pticnomcnal ducccaa. 

Let cm: la^iii fr^nr v\ar< ag-a. AL tEiat tLaiL 1 - mv 
vrih: and L ;lii .1 our Lvxi biLbiiti vure living on uiy 
uarningN -i>f tneaty-five dulbrri a ivit k . We arcu- 
iird a tiny Hat. worn Lhu : - : i : 1 1 :• I u : - 1 el- it Ili-=. bad ti ■ 
3i: Katisfnsl wiLb Lba chua|>i^i enter Laiiuui'iyL — 
and lIiisuillmII >'lriiii:i-i iT Ltu: lime when E 


TeJh Haw He 


E 


slioulil Ik- -rarning IH L v dollars a w-lmj k . That 


y 

v. a - Lbe hmil nf mv ambititwi. Endec^Li \t seemed 


to Ife tlie lank nT my pa^Hhilities. For I wm IniL 
an av 1 . i a lI 1 man. without iallii-nh.iL friends. 
vrdliiuL a li t;lI >.■ ■! : i ■: u •; i ' i l . witbunl a dum- 
inatins [ier-u>naitityi ami vritlLout hioul]'. 

tt'iLh notliing In In'gin with. T Eiave In-'ct'III'. the 
xile owner of a busiim!c which has jKiid me wvi 
5 ji i:i :h kl ill ek'^ir [ir-i?iT- during Lhu jiarl four 
S^’ar-* a i!>l w h I eh iw^a- pays mu Hmix (ha>1 a 
ihous&lfed rlritlaru 1L week. 1 rlij llrijt p:i Ii il iIl-. E 
did Hi it make mj* Iiinmiy ill Wail str^ri. "hTy 
hiiMLuc^ U nni a war bftlsy — thr H.mii mr u. man f. 

■ Ii-.i- in i i>. Iilii' 1 1 . . - 1 - I :i 1 1 -■ --- 1 - II .1-1- - I I' I ■ i - l: . I. 

lit lour yL-.ii--, Lhu CTiilfc ?<-ltciiif of my ih> has 
clifitiii«i, Imitrad ul lU-iriK w a two Dy- four rtjn, 
wt occupy out own Home. Imili fur us at a v«wt *ti 

Vuqw JCio.wm, W\ ltfix'i- iliPL-L- aiji.Hi-riLHjldLi-.-i. Our 
diihUuii jru (o i>1i vale sLh>Mi{>. Wc liavc cvery- 
tfilnj; we want, and we want die bent of every' 
thing. IciEitcad el drcaihlug of fifty disiinift a 
uri.-L i am iireaniing m ferine nf a mm Uni dml.ii ■ 
— tvilh greater twJhLILtU^ of nLy ijivam remuig 

Lcik- than mv I'hit i n c-j hEi >;-.li :■ nf isiruin^ :lc"i y 

■ hillar:- a wxek. 

'A hat, I ii'ni i^Ili about Mil- ri'Eiiarknlifr rhaiiijj^? 
What irnn-tnmu-ik rnc-, .iI.m ik-L nvrniiglLt, from a 
a Lli willing, caRily-aatiRfHcL. a^xrapr- man — into a 
p.iHicivr. qiLlotflctlng, dr^-rmim'd indivklaal 
ivbn n-dmirA tili ik-frat, mIlo- m-rrenmc* u '.x r v 
nhKtarU--, and wlwv pfurtpleU'ly rlom inat>.^ L'vrr\- 
nlti.iritliia ? It all fcir-T-t in niih a qiu-ftioa my wife 
ada-vj me uiu- L-vr-aing afLrr rrn>-MriR- an arLirle 
la a inagn^hfer alnmi n snoi enniniTr whu vra* 
:-,-ii-:l to earn a f f; r> , i H'j i> salary. 

' ' 1 3 c n.x' h|ii vh:h hi |]i]hi-4- Ie f f'l ■ L j In rnm 3 [ 1'kj ■? a 
neec-L?' 1 ?(n- fink-H.-Hl- And >.<, ktiiniht tliiiiking, I ru-r 
[ilii-i l. ' 1 1 ItfiVL-n't eIil- h 1 i t; ti 1 1 -<: * idea, my dear, si- 
i; Iil- only way e.o find mil is tu ir am fl. 1 ' We lurth 
I : l i . l;I i i . . ■ i L-d MMn lIm 1 qawtiuu wn* appajsn(1y 
ifng u Lte m . 

Mill that ni^hit, aad fnr w.'i-U ■■ afterward. I tn 1 
sanit- r 1 1 1 l' : = C i i • i l e.MJ wjy rtpiy Siriri. pnppinp iilo 
my brain. [ hran i tHianah'^L' llw qualLLLe-i of Lhr 
Fii-rresifii] m<-a in on r town. What is it iiiat 
enables (Ikqi to pet i^x'rylhiiiK llri y »-adt? TliCy 1 
areiLol La'tLur udecalMl (ha - ! 2 -h'dixd, FwmK ! aie 
Ear lent iiiLdlinvnl, Mill they miMt h&vr jin*- 
Kinie qualiLy that I lacked- it 

was dwir ntcutal atritiwle; irf-ThfijM they j.^-k at 
(liirijc-- from 4 a Cfillroly i|irT.,-ieni nneln than I. 
tVhalerci It Vrts, (li4lt '^Jimelhlng ' uni the 
^Ccrul ul their funen. It theiine tiling tliat 
olauviJ thetil livud *|i«L flJhOUildcr? abnwe mu in 
□Lonuy-eacrUnK 4 bilits- I" =lI 1 Otbc* 1 vre 

vlttu ( he ran iu. 

!TV- 1 r- r rt'i i w-rt tn find nut wlut Ltiat viLal r-i k l r Is i / 
Fiir-i^efe- was, I bntlftht ljon'k-i rai everj.- subiurt Lliat 
pertalnerl in- tlm mind. E f r- 1 Ll i \vh v L one idea ifltr 
aantlkrr. Bat I didn't wm tu gill anj-wliC^C. 
Fi nnHr. v, hen aLmr^t di^inirJ^Cd. 1 t-sne SCTlshs 


a corr i'T ' 1 Vitvl' r nf Wi 
rlenr sky LheH 1 


l," E-itit a I*h"1l nut nf a 

0 my final n llie prrret E 


had befin ae«UnR. There the rral. rurda- 

mnLtal principle rf all MieerM— PnifcTr of Will. 
Tlane •t- vi h Ifji- Vroii'i Eaeislly I Inrted. and iriiicli 

evet*J- SLtCCCftFflll nkflU pHiJSBrrSFC^- 

"PuwT.ir of Will" ■.eiifl written by Fr<iF. Fiank 
(.'li.iriniiLU Hadi!i>rk. U Rrienlixt. xtuK name 
Rinks with tinf-fci JiViik-ih if thmifiht a* James 
Pur^ilL ■Olid RnfflHt After twenty 3-ears uf 
hi-seareki ,md Ptndy. lie- liar! cnnipleLed Lhu rnu^l 
Elioi-uLi^h and cnnslmrtivr study rf will jstwCIP 
ever moik'-. E was a«Enni?hKl lo rnsd his stati 1 - 
mrat tliat , '"The ivJL ?;h iust os= sUnCeptihle ijf 
rli'vefcfifmient n* Lhu rvunJes of III' 1 body 1 " Add 
fir. Hafklock had actually sul ib'wi-n the WJ? 
ru.1i, i P 1 I l^i« p-li rs s- and ™rrri i *e? ■<y Vt'li-lc+i anyone 


eouiik dL-VL^ip ihcn'ilL, lliiiklilK It a I'iflK^r- RLKing- 
er faree ear-li day. >nnjdy thr^oJifili an easy, pm- 
.U revive ceun*c nf training, 

It iffaihnnf-. mcflw t 4 H* 4 y IhaL E al oiLce I ■■■Man 
Lu inactke Liu- eirreUeti ini i|H.|Ihi(oiL by I Jr . llail > 
dock. AmL ll etl-viI nut r l-ltm.h i ■ i i Lliu uxlrouridinaTy 
rusuli* ritai 1 nbuLiw-ni flEihn-i fruiii (be first day. 
S I l>: i r L ■ - offer thaL r I tiKik tiukl nf -a lusim^* that 
Tin tuTLce yefli* haJ been UisIiik money. 1 
started niih $.1 o a nl t.Hir ringed uapilol, During 
juy ikTA t year J mnEb- tjD.&on, My ^eorul year 
paid me tgu.ixiu. hty (llhd jesu- neL(t.d me 
?j 4 ,ixjv. l.aFit ycn.r, cfilt lo mcftasni cosLs nr 
ninlerialn, my proALfl wefnj uhlr ISDyHOy (IloukIi 

my s-elitme r>f Iiij^Ilili-s i l i ■ -.■ ■ - ; i - ii I ^ew plon-= 
ivhidL l am ii.jllill: tbrnniyli mJII brEug my prulils 
fur die ]iru>u- at fii-naj yoir up ti.i fOj.non, 

f-RJilllljK it LbuusaniJ dulkur A week makes me 
■«1 «CU TO ajjaln-Li vant. lL ri vl- ^ me (lie 
iui'jtil-i, m|[|i wliiuhi Co Irtiy ^liud vei will make my 
■nnnly liuppy . El enables hie (o lake a rhaiLce mi 
un iuvcstmciiL diiL looks elkhJ. wllhi^n! wwiyihK 
ahnut Ending the TUuiwy. Ei frees my mind id 
linanrial woitIm- it liUR made nn‘ IlftEtldcr, 
iiMwe eonlcpteEl, jund ki.s'nnr [iijin|iY|. It h tllC 
flr«b«L rcripc- I fcnnw fnr li^pfiinesw, 

PrrH. lEniliini-k'H lesions, tnUi- mid excrdPKL Ln 
•till training IjuIh- nhpcntly Iavil a ■ i: ■ | > i I ■.--. | iii-l 


pn blislird ia fnKil; IVit n i by the feltnn l*'i itiLi^li - 
mg' Co., nf Mpskn, (Innn. L am anthnrLMyl 
tu snv that any rrader uho fitrr> tn r^niini' lIm- 
'inihk nine ih> :=li wichniir N^Jidiug any nmoir-y sis 
arlvanee. Tis ftlhrr wi-riN, ii nfier five day*' 
rcnrl:n|T, you r|n not fn-l rime ihr I>h >L: :■: wnrlh 
S.5, Lhe mum il-Llx|. return it oiid >hhi will halv 
nnthiii|r. Whi-n you nrrrive y n u r ynpy f-iif 
exnminatiim 1 ■- 1 1 k . t; 1 that yrm find rf-^id the 
articks on Ihr law of gTcat llrinkiug; hnw tn dr- 
LTrloii analytical! power; 1 low tn perEurlly cna- 
cun It a tu on any Jiabject; Ilow tn un.icd aK^in-'l 
i-hinrs in (lunififilf liuw bu> Llrii-e fruin Elie mind! 
unveflcume Ihuuk'hts; I ll Siv Ea deVeiup feiu’lL-ss- 
nr-M ; Ei 4 «-V l>i use lhe ttiihd ill slchiiCs^-i liuw 1 to 
acquit- ii iJuhiina(iri|f pettuaiolky, 

N ■.- v ■.- r before h.ivr I-juAiilvj t&rn anil u.nmrn iil-i dnl 
tin ■< hel|? so liiilly sp lo iIil-h- m;, :mu Limes. ijumlnnJj 
of re ?.l and iruu.Eiiuiry oMack-s- cc ■ n I ro n ( ui tv*ry day, 
a, ml (wily tho-*c- who arc- maicer* if them^ves iitkI »Ifj 
I sjhl (hfiT beads vp. wilt ncceed. 'Tihpet nf Will" as 

mi-lit before, p an shwlule rntx^lv — i nvnpinafni. 
Ill .-i-lf-L-iill illi- wliix-h ini- i -ih- e :ii. . II- j i I bipilrny ■■.: !:’." 


FwhMi; r.jW Lkiilblfrp -Kill “J.^i|T ^1 llir IiLtm irf -. ■ i ' 1 |r-,.i i 

1 ir= ii H I In- rullnl ±i iiIitiilI i>f ulvmIeIi, -| ■-: i - i L i i .- i i iirWI rh-ri y- 
- hi uii w r are icrLuLnij for. 11 -iiL tin- uraai itexh- ui faicelll- 
je nf. men and worm-a Mill or 1 i-.i--i Invest I foie Enr Chein- 
'fldi-ej: Uy ftndina fc^r the- T<or>k at the iiubliEber's riffei 
E am sure t-vl nuv book dipt ispdifK-inr "if — ?. niL f^r 
(lwnnTukof oLhers — what J TVflfer ef WUI™ lias dene — 
-H tiijLI wiirl-b iiiL-M-litilinu, Tt 'i* Li|Lmii-(ii*p- In NOW 
lliAL jlii:'‘-:il; llir iiuin.ih :il ‘'PiiWrE nf WiJT SIe- 

iiich nrumiiient iin-ii an yupreifu- t'nu 1 1 Joe Ice ]'.irk*r; 
Wu TiiLq. Fanij, £i-Lf. ti. rhlnete Amhaimlar; JJeuL.- 
i>ieL McKebTC.. ef Ncbrnikn: A<widam ]\vrimnKier- 
f>«Koik Britt; General Mpoauce Chn'nle«w’, '*f Wi'lb- 

Fa.rn:i Ks.|irr.« flrv ; K. Kl . KIiilti Ij-win; Ckah'Hi niiP Ar- 
llllfr ('H| i|hrf rf Kmih-zih, :i nil I IlliIIhiicVJ:- Ol OLllTTi. In 
InuL, EiKlay 1 ' Ki>Wl- r *.i WILE" Lx :ii- r a^ IrurMRiiiit. and as 
n&rxraEY taa n-uii' s H ! WKmiiii , i efiulpmi-nt fur swce-eijs. 
as a dlutlaiiLTy. Tu Lry tn succeed rillwiM Itnptfw 
W1H IfIIcc (nyi-Jic (o i lo bnai-nc-.i li-jt mot a (ple^fwne, 

ynuj ni-Ke Hi-p[n alTl cmLnlri^. 1 ►siihhi d imTni.LduiE® 
aelfcn In rOii matter hrfore you, ft !«■ i«y i.'Vpu m-ir-H- 
sity co mil* a ktcer. (Jpe Lhe form Ih 1-nr. if >n u CjItNy, 
addres-ilnq- Ll to cTn i’elcno l^hii nlil-nn femfianv. H-A 
Wilc-M kJlysct. 3-li-rhk-n. Conn . anil *ls: h*i* will come 
Ii-t rnhim mail TN-^ ^ni' ae-E tnay nn-.iii slir- lu nr iiu 
i - h i i n i nf yin: r bfn, it f.i , nkum ca mr juid Lu » many 
■ >1 1 1 1 - 1 1 . 

Tb» <-»s( -nr pi ih.t, iiHollUX fend tlndlai llUH ^Imcnl 
.JnuLln! iLnri* nq E 3 h- |biH lliFCe yeOTI, IT1 Bffiil r Hif mb.irli 
■■RlWW or Will'' lifel- not bo-M lnrmunl iri |S-mT. Tlur 
aiiblidbn- leris dial i«o fieft ri lltit L hIiiiuLJ be tc-nt ap- 
it . i il si* iri-*-Liili . lint ii’ -«s« «i s: lii- ir:"- ill- 
i n i tp :h K 7 in ihn r--t c>r HL-nC ni.i'" Ilf It I liri HH ilmn I lir 
KirT-K-nl rdllicih -klII Ih- Mil- but wkl Dt lhe pipwHI r^inr. 
The iiL-n eiflLloo mill oosc coo re. E urHi V»i* 
tlK- eoupon oc>w. 

| FELTON FUBLTfiHttft COMPANY 
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When Your Heart’s in Tour Mouth 


Then is when Tire Chains prove their Real value— they add so much 
to your brake power. Without them brakes would be useless* 

It’s eh list unexpected cttrer^fczzcfFJ that: tiiake a driver think quick and act like lightning. TkVt^tx 
f UiltivHhf rhc children dash out from the pavement and arc almost under your wheels before you 
rebalL=e it — you MKfwwfiwfy jam down your foot-brake and jrmticaEv ffm b the emtirgmey* 

What if your brakes slipped and didn't hold? Wouldn't the consequences be awful? ]c + s 

positively criminal far a -driver of a motor ear to overlook even the slightest safety precaution.. 
Lfrf/zwti&mafcly fftfl -maul effective ffiippttfme-ttUnry addition, te broke power when the roads and 


pavements are wet and. slippery, is in the use of 


Chains 


Cars with cfcemrtees mw on 

we t-gr easy-slippery pavements lack 
brake power to the same degree as 

they would if their brake linings 

were made of wet-gie y-^sltppe r y 

bands of rubber 


W^t rubber slips — never grips. It slides 
like a cake of soa p on moistened ban d? r It 
J acks the hi re an d hanj^nn ahi I Eryofc h ains. 

Good btakes and Weed Tire Chains 
are undoubtedly the (freatc&t factor 111 
preventing motor accidents. 

It T * tJlfl folfy fa to ffWtfe uijf fiouf rAai'jw 

d irnct'/dorn. 


ail Fout tA# rdHii^x arp wfippcrj? 


AMERICAN CHAIN COMPANY, INC 


BRIDGEPORT 

Dominion Chnin. C^mp^rirp Limited. Ni&HniW F*ilVi Onlp,rin h Canada 
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T HE Yankee airplane machine- 
Kn nner has 16 lead the enemy 
plane with hi$ asm, precisely 
an the ditek-s hotter hag M3 pet huj 
line of lire cut ahead ol the whiesiDK 
teal to inlli&t hits. If the airplane 

gunner shoots straight at the phm 

going past he hit* where the plane 
was, but is not, merely because it 
retinites time for the bullet to pa 
even 200 yards, and the taro p! 

are traveling at speeds never 

by wild fa wL 

Wherefore the neophyte m (he 
mac hillt-g un gmie h taught- first to 
make quick ah □. vance, by means of 

his ''ring sights,” For a plane traveling 

past him an a level and at right 

angles to the line oF fire, and then 
later to lend correctly lor the plane 
traveling in various directions vi'lLh 

relation to hi? line of iirt\ 


Aiming Ahead of l argd 


The student is seated in a pivoted 
plane cha.ssU which sw&ya at the 

slighted movement. It la fitted with 

(he service ring sight, by which auto- 


r 


r LilrrLJu Ini ii al 3'JiU 

Fain-:; Lmi^ day pigEtitia is l ii t- y compared, 
with csCcuJDtLJig Kpcf ::3 ; . □ -:i dtrecLiuEl 
n; this m r-d c ] of a Gf-rr.i.i:i LnttLc -plane 


mat-Ee allowance is made to put the line 

of fire ahead of the enemy plane;, while 
stall aiming straight nt the pilot 

of the other ship. By 

aiming through 

the side of 

the rear 


mTR, the gunner cun. slill aim directly 
nt the other pilot, hut is really 
pointing the gun ahead of the other 
plant, just a& one can do with a wind- 

jjage sight on a military rifle. 


Use of Miniature Airplanes 


W ith the students seated behind 

dummy guna, the crows working 

the tnrpetK operate the miniature 

plane* mounted on pedestals to simu- 
late fi -1 1 lr , ii.‘i L phi fit's ul a distance, 

traveling at various angles- The 
student becomes accustomed to lay- 
ing I he sigh t of hi* gnn on the plane 

and making the allowance necessary 

to inflict hits. 

The second stage is with actual 
maelii nth-guns and ball Curl ridge. 
The guns are mounted to simulate 
machine-gun mounts on a plane, 
and the piano targets are operated by 
a hidden and protected crew, a& in 

the drat practice. 
The guns, how- 

ever, do not hit 

the planed, which 

are stationary. 


in a pivoted 
plane ebatsis that 
siviiy* to tltc difht- 
movement, the 
student aviator 

LcRTci* the first 

af sight 


□ mndiijis ?ki-.l 
at □ rapidly mewing 

enemy airplane 
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PtrKtwne with reii3 mgfihine-Eum- The emn arc mounted. to flliiiutate m a el line -gun 
mounts tm &n airpLane, and the tflfgcta arc opftnfted by a hidden and prutreced errw 


They hit a target to the right or Left 

of the plane, the change in position 

of the shot group being made, of 
ccurap^ by the necessary "lead'" to hit 
a fast moving plane. 

The distance from the plume 
to various spots on the target is 


known and charted out; so, with the 

dummy plane at a given distance and 

“traveling” at the angle it Eh given by 
the pit ucrgwj the position of the shot 

strike on the target to the right or 

Left shows immediately whether or not 

a real plane would have been hit — 


whether the judgment and lead ugert 
Was correct, to hit, 

More advanced courses include firing 
from ft high-speed hydroplane or sea- 

ailed at targets In the water, and firing 

from planes at objects- on the water 
to show bullet, strike. 


How the Modern Grenadier Is Armed 

An ancient practice that was revived by 

the trench fighting of the great war 


T HE hand grenade was used, hy the 

French a* burly us the sixteenth 

century. During the present war 
several types of this weapon have 
been evolved. There are two principal 

types of hand grenades in use. One 
type is exploded by a time-fuse, the 
other on striking tin: ground or some 

other resisting object. 

The Bestwizi grenade has a time- 
fuse which causes the explosion 
of the charge of the grenade five 

seconds after its ignition. The free 

end of the fuse has a match-tip which 
is ignited by striking Lt with a ring 
worn on the grenade- thro wer’fl left 

hand. Within five seconds af- 

ter ignition, the grenade must be 

at a ufe dfstaiue from the thrower 

and within the enemy's lines. The 
cast-steel body of the weapon is 

deeply grooved to siasist in frag- 
mentation., 

The impact type of jptntdi is rep- 
resented by the pear-shaped grenade 
shown in the middle of the accom- 
panying picture, ll h-iiiS a firing 
lever, with a earn which holds up 
the firing needle when the lever is 
folded sigainst the side of the 
Grenade, The end of the lever U held 
ill place by a strap which must be 

remnved before tho bomb is throw n- 
When the grenade ] eaves the hand 


uf the thrower, the arm of the lever 
ift swung through an arc of 1E0 degrees 
by ii spring, Eind the cam releases the 

firing pin. 

Tho ball grenade is made to explode 
by a time-fuse. The funs is enclosed 

in a wooden tube which forms the 
neck of the bomb. It is ignited by 


pulLLng out a friction pin. The 

soldier about to throw the grenado 
hooks the wrist strap of his throwing 

hand to the ring of the friction pin.. 

When tho grenade leaves hi* hand, the 
friction pin Is Jerked out, thereby 

igniting the fuse, which explodes the 
charge,, usually after five seconds. 



(J 5 DnrimfKd -± UndrrFLmJ 

Tlii! two principal types OF moderai. "hand grrnjKirn, thou? ejipIcxFeri hy a bnne-md£ 

;oid those set ul T by Ihc impn.eC of striking thp cfni in<l or nthee rcnl^ting. obitCt 
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Will this Invention Increase the Ship 

Propeller's Efficiency? 

T O LncreaHu the efficiency of the ship's* 

propeller, it iR fniggeEted by an in- 
ventor to place a smaller propeller, but 
with a steeper pitch, in front of the usual 
propeller, Jin d- on the same shaft. The 
smaller radius of che auxiliary screw com- 
petlsatfti fox ttiE greater pitch, reducing 
the resistance to the asrew. 

The inventor of thLu- double propeller 
chums that the auxiliary srrew causes a 
better utilisation of the engine's power. 
Tho small screw placed ill frotil of the 

usual propeller aete upon the water 
near the abaft, where the iai^sr MMv 

exeru hut little power- Hr contends 

that tbe addition of tbo smaller screw 
will not increase the burden placed upon 

the engine of the ship, and that, with the 

same motive force, il will add from 

to 30 per cent, to the driving power of 
the propeller. 

There is no doubt that the addition of 
another screw of greater pit-ch would U1- 
civusc the driving power of the propeller 

a great deal, 

but it is by 

no means 
clear how 
this can bo 
produ c e d 
without 
adding to 

l ho burden 
of the- ship's 

engi neH . 


("I 

r>,. i j| Hrf-.il-> 


By piscine a 

uccotid prtjrpcilcr 
Ci ft tht mine 
rT.ii.rt, on Liivnir 
loir expects Id in 
cntiis* the speed. 
oJ a ship with, 
ernt adding t-n the 
ttiftifie’a. burden 
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This mass Of ilCcI is to be fWfJKl into Rnmor-plat-e oF the best jjjaclc 
and. (ucri cm botElerhips: It Ish-CB A W«k for gnch a mnss Eg ragl 
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Will That Shell Hit the Mark? 

It Depends on the Wind 


A Little Ingot of Steel Weighing 

320,000 Pounds 


I F you want to hit the target with a bullet, an arrow, or 
fevEn a atone, you most allow for the wind* When ar- 
rows were used In warfare, the air currents were tested by 
experienced, men, who determined the ‘'windage' r by throw- 
ing tufts of gras; into the air and observing their drift. 

But that la not accurate enough for the modern artillery- 
man. What goad b a tuft when the range of fir^ is five, ten, 
twenty mile*? For the purposes Of modern ArtUlWy practice, 
a method for testing the air currents baa been evolved 
that is thoroughly scientific and ffUTprifilujfly aecur^tCr 

Small rubber balloons 
filled with hydrogen, and 
of a conspicuous- red, are 

wnt up, and their course is 
closely observed through the 

telescope of a trans-it injjtru- 

ment. The vertical rise of 
a balloon of that type under 
given conditions- Lh known. 

The angle of deviation for 
differonr hcigbta- is ascer- 
tained at intervals of a taw 
seconds. These data ara 
carefully recorded by the 
obiwTver, and from them 
the angle of correction is 

computed— that i&, the angle 

betw&en the true sighting 
line Of the gun and the line 

in which the gun must be 
pointed to hit the target. 


T HE mass of steel shown above is kriOWIi as a steel 
ingot, and Ha weight ft* it stands- or rather hange 
suspended from a crane —is 320,0ft0 pounds, 06 tOO tnng. 
An ingot JS the name given to the shape of the cold stool 
as It cornua from the mold into which it was poured in a 
hot liquid condition when it left the steel-making furnace- 
Somctimos these molds are long and round, sometimes 
they are square, riometime& they arc octagonal or fluted, and 
sometimes they are of the shape shown rectangular 
mas-sen several feet wide and a foot or two or mure thick. 

It is the Utter, similar 
to the one illustrated, which 
are Later rebeuted and forged 
into the armor-plate, several 
inches thick, which is used 
to protect the sides of 
battlesSiips. It takes a 
week or two for these largo 
masses of metal 6o cool. 

The ingot proper, ox that 
portion which is finally used 

to be forged down to armor- 

jdat* or other finished forg- 
ings, is the rectangular 
part. The circular part, 
railed the head, cools 
[sal, und pre&see down upon 
the lower mum mass OS 
this rools, filling up any 
part of this that becomes 
hollow. 



Whrn th : 1 bajloun jsccnd-s, str. 
rnufsf £g matched, to Lunin thr 
wiad'B vcicitciry and direction 
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Chicago's Memorial Arch to 

Her Deftcl Heroes 

■V M b: \[ 0 HI A l , 41 rch i n G rhi Paris,, 
Chicago, ia Labor's tribute to 
that city's gold-Htar berets. TIlu 

arch '.vlim ujLVi L iK;i| ujl Lahtii Duy p 
when 3W P QOO Omen tuned workers 
marched bv&i'Hlh it and paraded 
IhiKHlirh thy EfuwntOWn strata. 

The arch is 8i? Eert iLij^b . It ie 
topped by a huge golden star, and 
h LLLumi nated at flight by th n-i ■ 

seabehlightu in red, while, od 

blue. On the iuHiltu c«s the uruh are 
printed in ffuld letters the names, of 
every basCLe in whiuh Am^ri^m 
fcrwpt* have Caught. Thy names «[ 
Chicago soldiers and sailors who 
have died are placed upon the 
pylons of the- arch, It was designed 
by A. N. Rebork 


To Get a Realistic Sno^v Effect 

\ N atcsraetk'Li tmuwTtsL'^ne effect 
*1 - ijl si can be produced 

uiiii mft-- uf cotton etruug on 
blui'ls threads A Ftriped black- 
p i I--U. JaTi. i background iiiakeji on 
effective settings onrl the effect b 
heightened by aua-pending tha 


An Aid to School-Teachers 

'T'HANKS tn tbo fh£<muiLty of un 
A men cun invenrn r, the srtnnh 
teacher may utilize the F-mal] boy's 
energy to good purpose by allowing 
him to deni h in erJikjr aura mall-rally. 
TJli- ttHtentlal feature i> mi alkmatal 

tJUU^Il 3 J L r > I 'i V J I L L~j Hi U. £a]\ LilriiL'lJ 

wim scrrvu li"ji r enuring the dust 
tH Jh 3! int« the dust leceptLwIo 
below every time the e rimer Is set 
down. 

The Onkserv hs lti lii uuL uf l|iu 

dnyt, 4is is thb tiayoiip The sercru 
ran fcw removed and the dust cleaned 
■out as often aa ie necessary, Aa the 
titoLgli ia atL EHerj| r Ll ivj i . i: tul J:u 
marred liy niladifeeouji pupils, [I 
holds fjisr In the wall* wj 1 ! >| in it wa ril- 
ing. The hntdior. which may lie 
easily tntftfllled hinny school building, 
is especially writable lor fireproof 
atm eta Ira. 


IrKfuUl ImtmUi 

rii'« Bchome may fie used not 
only In window:- . but abo hi cbe 
demraliou u£ lmh([UH-i jv.>i-rns F 
stSEtft, und fllhir jiSacca. 


5il# 

D€A0 


Back- Yard Coal Mine* 

C OAL shortage hn-s mi irrmrs 

for people tl^rtikcffli ■ ittL ycr^.f. nir-ns 

of North [ ■ ; i k i :> I ; i , M^ntaTlB, it ml 
Wyoming. Thry have coal mines in 
their yards. 

The breent depofths uti rnal Eh the 
I'nited Sto-ECf. nre iW lignite cei^J- 
bed^ of the Northwest, an yet prac- 
tically an exploited. In western 
N'tirth l'takoca aloiae tlio T T . £. Gefji- 

I ■ 'I'LcsJ Survey aLlmath? r Imre art 1 
GGO,tl'l'S.'I.HMHJli tfHlu. Thf niojorily 
'"if (armors cither hayn |i$: ni+r- (Ml 

their -awn fujinB nj dig their supply 
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from 4 neuchbor'b tan] vein. 
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Thumbs Do-wm on I hv 

Pay- Kolt 

jr T , irE iwn is not always 
* mightier than the award. 
There were many 1ml km troupe hi 

j !L I hi- v,:ir tv 1 1 w f |i Li yu till'd bi'MUtl- 

f Lilly, hul who did. not know 
limy to write their names. This 
hindered thuja veiry HttJe except 

■«A ke-i i they nngiu-ii L hi 1 jniiy^rciHS. 

Hen* we see how they dLd El: with 
thumbprinta. According to the 
law of th u nil"-;. jiM two n juJik> . 


An Envelope-Ejector for 

the Address^raph 

A MARKED inert*** In tJn a 

speftd ■ftilh winch envelopes 
may he addressed by the hind 
sdd.ressflLrrH.frli is made possible 
hy il nz-iw al laiOikriunL which 
ejects the envelope* after they 
are ad '.1 re Lined; A small guide 
s boots. tilt envelopes in the en- 
voi d go? |ji,i\ fin the arm i:= iifhd, 

placing them in a neat idle in the 
desired order, 


A HilUkta Cellar p 

W F. HOLT, who Ls develop- E 

■ lei \r il mi-ilu: rariuh hear R 

Lug Angeles, hiif co its l ratted ii ™ 

■'ihi'iilii liiit iu ij cellar find mitk- 
1 1 1 • i j : : l - t hill is pmvhkg ;l mo^t effi- 
cient mimn* ■ -f praei i< , :tl rrinffervAlfan, n 
i-, built in a 1*1 libido. 

The two roomn are celled, walled, and 
llm-md Tlii Lli HSLiiii n. Ci'. The 1 heavy iJiMit-rf 
i.tre divided inlo vpfHTHiid lower aerlleijigi, 

; rid the upper halveH may hi- iwiing nnqi- 
wand r leaving screened openi rigs. This 
in dmir in ihi- ovftidiig, ami the interior 

lm 1 1: ■ j rv iz|g Id ildth-il by Lhe night air. 

In (!n* morning they arc ttofr'd, By i fci 
means, the toniiperatura 5 r kept °o low 
that i l£ 1h urELeceta&iy for the preserva- 
tioii i if in ilk und butter. 


BtiUtering * BrokenTree-Top 

llTllEN till’ wind upllt the up]H:-r 
* V pan of the trunk of a line uM 
poplar tree tn Lent ml Terk, La.^ 
j\ngole# ? ii looted for a (Lme a* sf rlnr» 
only remedy were to cut the tree 
down. LSn? I hi- v\iy Cmd-Htor came to 
iki* rem-ue with a discarded dag-pole,, 
whirh he cleverly utilised a« a^plmtr 

The pule wuu set securely hi tlm 
ground of thr hiL-Li^ of the tie e, and 
heavy iron Heals w l ■ i v bultud around 
l h-: broken part uf ih« Lruu. Ah-uoel 
ei» the hark has grown uvrr iho 
, _ break th Utile will Ih> 

■C x- removed, 


Germany ’a War on Pottery 

r FhlfiSE am not r n> you might think at 
J- Jirst glani'c, Mujiie iu‘W- J-N|d nf |filtir P 
nr great bnmbB, bur merely n large cnUec^ 
lion of earthenware p®U, They weie 
originally mantifaetured fur the arts uf 
(hL'a^i 1 , and mighc have panad sa mpdeLs for 

thi- 1 1 ill ni.E 1 : : 1 1 1 part i:-f IIlo aft&fie eii a 
rtUsdtlffi cuiHH-jdltill Hi-f OnuuT'jL "A Jug <ff 
^ine h and tlLO-u, -singing beside me in the 
wildernwH.*' 

Rut the Germans had to retnett H and, 
ful lowing their hmnuJa, "Stnu^h every- 
ihing yotl I’an*! la|in wllh yHk4. , ' , ' fl|i-V 
deatruyed (he JpMjtteiry factory, anil seni 
the pots rolling over Ihe Jielda, Ihps 
supplying Tlie r, wiiEdemeBii- ,F to go nitb 
the ] uga r 

Then thf- British -■LuSvagL 8 curji?-, 

Ijent on saving all poenibbr oul of Ww’e 
wreck, and took B-teck of the puts, The 
picture above shoue- iftemherM ef tliis use- 
ful army ilivshlmi sorting i he ft hole from 
tho broken In an illempl io dean ujj 
the placn- whii'N Iihf n^w been mud* 1 naff 
for democracy snd put? era* 
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They Brave Death for a Picture 








Desperate chances taken by 


the flying camera-men 


T HE lile of atl uviiil-Df in the 
British Royal Flying 1 
Corps b hazardoxis at nil 

times;; hut there is on-fi tank 
that hi? often has to perform in 
which the danger incurred 3a 

perhaps the grout-eat of al I - 
That task is the photograph- 
ing of enemy poritioni from 
the air. 

The pilot of a camera-pl une 
must be a man 
who is not 

afraid to take 

any dninct 1 , 
no matter how 
desperate, in 
order to secure 

the desired 


photo graphs. 

His airplane is 


tnl 


•pHlflfiJ Ilk II li I^r ■fill! Ql tAJjminl Ar HiiilrrniH.aJ 

Showing them how 


i nr g 


VP LAME- 


wmi 

rVWMfwB 




PILOT 


■ 

i 




CO.T.IT 


V 'Ml :LL' 


the finest of it b 

type— gene rally 
a two - abater, 
equipped with a t^U-horse- 
power engine. While not 

very speedy, this plane is 

easy to maneuver and very 
steady in the air. Three 

telephoto cameras are ar- 
ranged so that they owuro 
a triple panoramic vfew o[ 

the country bel o w . The 
pictures are generally taken 
by the observer and not by 
the pilot. When he wants „ 

to make an exposure, the 
observer looks through a 
glues panel between 
feet ¥ which acts as a 
The range of the cameras 
is really remarkable. I 

have seen photo graphs 

taken from a height o f 
fifteen thousand feet which 

showed many details to the 

naked eye. 

A Ffight OC'ir (he Gif man 

Lines 


P--M J ilAT 
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IILgCi Al Fil 
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Both seated and dr.vi.bLE seated camera pLarvjx are used. 

In 'Bie r-,itLg]e seatier Uie camera Lx eperated by the J 'joy- 
stick’^ the ptfltw are cha^Etd by the aflrrw: mesr-t. A re 
Meeting mitf or conatLtueca the finder. Both planes are firmed 


There are? numerous 

thrills to be had on a 

picture-taking flight. If 
you will draw slightly on 
your imagination l will 

take you over the German 

lines with a camera-plane. 
Imagine that the aerodrome 
is sflmcwhere on the British 
front in northern. Prance, 
and that the camera-plane 

is already outside of its 
hangar. Attached to every 
squadron on active service 
in the Royal Flying Cforpf> 

ia a photographic section, 

which is supplied with a 

dark-room on a motor- 


O m IL.rl.-i : 


G-uz-l upon the upper picture, and then upon, the lower. 

Bgth ."lie photographs taken from an nirpLojjE. They 
show the Mmc viSlsEe hefnrp und nElfcr bombardment 


truck. This dark-room has 
alt the necessary accessories 
tor developing, printinE, and 
enlarging, and Li In charge 
of a serges ric and five men h 
two of them master photog- 
raphers. 

The carnerue receive a final 
Inspection by the Beraeant, In 
(he meantime, the pilot and 
observer are marking on their 

____ . , maps the area 


sT 


tWTIJ 


GAhlnA 


to be photo- 
graphed. This 
is going to be 
a long flight,. 

far into the 
enemy's terri- 
tory, and the 
camera - plane's 
escort of ten 
f aat fighters 
are being tuned 

up for the trip. 

You must remember that 
the camera- piano would he 
a wonderful prs-Ke for Hie 
Germans. It is the duty 
of these fighters to ace that 
the precious platen are 

brought- back ttfely. The 
weather conditions for t be 
flight are ideal. The sky 
is absolutely clear. 

Protected by Fighting- 

Planes 

It dues not lake the ob- 
server long to decide on the 
altitude for taking the pho- 
tographs. He knows, of 
course-, that lie has to fly 
high in order to avoid 

shrapnel and enemy planes 

an patrol. The cameras 
are pronounced H, 0.KT r and 
ordens arrive from G.H.Q, 
(General Headquarters^ to 

proceed at once to the 
desired objective. The 
flight commander climbs 

into his fightmg-plune. One 
after another, the escort 

of fighters float ofF into the 
air. The last to leave the 

earth r the earner A-pkne as- 
cends slowly and takes its 
place in tho *'V‘ H formation. 

The flight commander 
leads. Behind him are 
four more fighters. In the 
center of the Y Es the 
camera-plane, and bring- 
ing up the rear are the fi^hL- 
ing pilots. Soon the planes 

are over No Man’s Land 

and then over German ter- 
ritory. Don't think for a 
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Thr nm,?i it the leFfc Ls not a 
r9lot^.bu(&n obnmr. When 

lie -VLOit:-- E.u n:;iki.f ;mi ei* 
fcv pci sure he locks btitwiecn 


When 1 .he prints urt: rciiiLly 

a. staff of experts redaw then* 
bu scuk r d eh n ato t where 

tbuy uvLfl :ii?, :iiiJ pjiati > 

them togf L]u.r tn lbn:i -M 
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moment that this group oi ma- 
chines flies level. As the shrapnel 
scresrajs skyward, they commence 
to a woop and dodge, never for a 

moment, however, losing their 

compact formation, The pilot 

of the camera-plane sees by his 

instrument* that he Esun fourteen 
thousand Feet; but even at- chid 
height the ghrapn^l It om below 

tries to so an: El him out. 

Undisturbed., the planes wing 

their way toward their objective. 

It ia cold at the height at w-hich they 
fiying_ A glance at his map tells 
the observer that he hi almost over the 

territory to be photographer!. Sow 

he concentrates his attention entirely 

on the glass pane! between his feet. 

The Ccrmfim Try to He fid Off 

fAc Camera- -P/crm 


Uliilrrnbfc A l,!ki|rfihHit 

Ae 3001 S3 LJif photOftriiphBf lOucfrCS c r-u nfl d 
L’.^m i , he dispatcher his camera ti:< the 
ileVeEuping-rccan instaLkd on n motor traclr 


Kar below are several rivers and 

canaLs, gleaming in the sun like tiny 
RilvEr threads. The pilot is watching 
the EligEil commander's ptane. As he 
looks the HignsJ comes, as arranged, 

that the squadron has arrived. Throt- 
tling down his “engine, the pilot pots 
the camera-plane into a quick-turning, 
rapid glide. Down it drops into the 
region where the shrapnel is bursting 

thick and fast* tip above, where Che 
camera-piano has loft them, the fighters 
circle around and around, protecting 

the camera-plane from attack. 

Arriving at the proper level, and 
utterly oblivious to the shrapnel, the 
pilot straight* na tho plane out On art 
even keel £or several seconds, As he 
does so the observer p r waaa a button 
which unwinds the shutters of the 
cameras. As each photograph ia taken, 
and before he pushes the handle that 
inserts new' plates., he write* the num- 
ber of tho slide on the- map of the terri- 
tory which he baa just snapped r Back 
and forth over its objective files the 
camera-plane, until the observer is 
satisfied that he has photographed 
every inch of tbo ground below. 
Then a signal to the pilot, and the big 
plane ascends again to the level of its 

escort. Once more in formation, the 
fliers Sturt, on their way home. 

Word of the Evident success of the 
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Lonking down on S CP nvrra -plant 

raiders E'i us Wen flashed Co thE nearest 
Enemy aerodrome. The result 1 9 shown 

when a German squadron appears with 

the evident intention of cutting our 

squadron off. There is no question of 


Dutl'I think Far a mamcnttJuitphato^TDph^ 
in-g, positions is as sjfe ar ar p]eAsn.n£ 
;i.i yachting. TSie bullet hale tells, why 


r*-< 

dashing forward into the fight. 

The camera-plane, with LCs all- 

Important information, miiat lie 

seen safely home. The enemy 
squadron separates into groups of 
three, in to effort to 1 Lift 1 one or 
t wo of our fighters 1 o alt ack. But 
tEiu formation must not be broken* 

and the tempting bait muat bo 
overlooked. 

Xearer and nearer to the Allied 
lines flie^ the squadron, and the 
Germans, fearful lest their prey W'ill 
escape them, awoop to the attack. Four 
Of Our plane* immediateSy detach them- 
selves from the convoy and ongtigc the 
enemy, while the remainder of the 
convoy flies home with the camera- 
plane safely in its mirtn-t. Tho four 
planes, left behind will keep ihe Ger- 
mans busy. It is not long hefcie the 
remainder of the squadron breaks 
formation and lands safely back at our 
own aerodrome. 

Developing P holographs ami 

Making Maps 

At the eamera-p tune come* to earrh, 
the sergeant and his assistants dis- 
mount the cameroj? and hurry away 
to l e develop] ng-room oft the truck, 
H ere the pictures are developed. Mean- 
whito the observer fills in a form, which 

is then sent to the sergeant to be 
warded to G, H, Q. with the -finished 
prints. Thtse prsftta, by the way, art 
finished in a little more than an hour 
after the plates are received. The 
moment they are ready, they are 

dispatched to G. H. CJ., where a staff of 

experts reduce them to sculs r determine 

where they overlap, md paste them 
together on the photographic map. 
This great map has to be correct 
to the minutest detail- In order to 

keep It so, several small squadrons 

go out during the day, watching 

lor changes over the enemy lines. 
The earners plane oE this small squad- 
ron is only a single-seater, equipped 
with one camera. An interesting 

feature of this plane is that the 
camera 13 operated from the '"joy-stic-k' 1 
(control-levcr) of the plane, even the 
changing or the plates is accomplished 
by the same means. 
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I Jiiii.iIlij! pfintril OEl e&ld 9 -Iff 

easy l-or little taid- to nuia%e 


In vef*e add picture (hie book 
tells her the story of deetridty 


xs c Lucky children 
□r?, water-works, ai 


everything 


rnn 


h"!r 


elettrlrLty 


Cnlorcd clay tfiat dnexn'c nrrd wet- 
ting delights thr huddtng r^tptor 




With the bath- 
tub posing a r 
the ocean, cldl- 
lLt-tli get, fun mv I 
in struct inn From 

this r«ali*Li^ 



trimming toy 





Tins lldrEced-yi 
Oaus : he has 
marine that yrill 


a i aid vi hts nwn Santa 
built S eiodfc-work auh 

actually run ubd*f water 


Til:! new velocipede 1 Li atroui; 
and Lilc-n a hjcyde in design, with 

*teel spokea and ball bearings 


This submarine ■ il ■kiddy-cflx ,, car- 
ries a full magazine af h a pp in rw 
and. sinks nothing but dull cote 


Me is Seaming, wcr-d-buLLdinE 
with blacks that cun be ret 
up an bases, sign-board Fashiuu 



When the lidei mounts this 
liObby-hOr&c*. a spring jjjyrs it 
all the action Of trot and gallop 
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for Christmas 


This gwsfcerf firs,:* -mins, and a bull's 

eye mean s another - nickel isi the b«n| 
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chflfHti The perforated ToIJa 
AFC nm tfcnmtgh the machine: by 
tunnine 8. crpnk. and operate cn 

the principle of the musk- box 


There is endless fun 
for a hoy in this boom- 
rrnng device, which 
shoot* n metal ring; .( 
considerable distance, 
:ulJ 4t the #pme time 
fclveB it 8 11 reverse 

En&Ksh. 1 1 lli&t it 

to return id the shooter 


Teaching, the young idc 
to shoot with an vu 
hrertkahle -ulL met at! bo - . 


Should a submarine 
come down the street, 
this c barer will ro 
I nto action at on re 


It needs the vivid imagina- 
tion Of eh ildTCJi to- detect the 
W Bl fe linffl hetween this 
toy vehicle and an jiiipJane 
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CkfliilintaB and art meet in this 

soarp with foeffAccable pictu-r-t 


A modem vetdion Of the old bean -by it Radic,. with 
email uhot-baRS to rclmsc the beam for the table 


A real player-planO ha miniature 
delights the children — when the 
older fclVrs will stop playing it 
Long enough to give them a 
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C OME now the automobile Argon aut3„ who mnkv of 
t re hsu re-hunting a picnie and pay the expenses of 
their holiday outioga with the gold. rhey gleaii ho ca^ll^ 
This la in southern California, whore “color" can he 
obtained 5h the E-ail d of every muiiniuiu -ircm-i:. . i.-:<l Sun 
day motoring parties 


Ti* CtfpCn&C* O'- 

their Sunday 
datirna *i:c paid 

w L I h g □ E d 
Fixiin iLie river 




havu Learned to 
advantage of the oppor- 
tunity to pick up pin- 

money and Ut the earth 

yield the coat of their 
tours. Within twenty- 
five miles of Los Ansel Ba- 
il, re the mouth::- of many 
great canyons, with trout 
brooks comparatively 

rich in placer, notably 

the Ban Gabriel. Santa 
Anils, Tupangn, FaCdi- 
ma, and Big Tejimgn., 
In the last, twenty - 

three miles From the city 

and within a hundred 

yard£ of an automobile 

drive, is a favorite Spot 
where anyone who uti- 

dentudi panning can 

readily wash out two or 

three dollars’ worth m 

half a day* and si and a 
good chance of finding 

single noaigii It worth five 

dollars or more; and here 

ail summer T<cwis W. 


Within tmoh'-thne mitei e?l a city and |uul ull On high- 
way, sshr piuiti lliftc iMt-mu' wrW ■ 1 1 uf guld. in hatF ,i day 


Cubblson and hi s family, who are residents of Los Angeles, 
have made almost weekly trips and more than defrayed 
their expenses with the proceeds. 


SomcLimes the CubbisonB pick 
able in these canyons, und 
fur back in the high mountains, 


Sometimes they take 
\\ (enf along, und rerun 10 
several days. Three 
members of thi^ party 
do* he punning, while a 
fourth takes cure of the 
camp p which is supplied 
with line trout from the 
creek. Mrs. Cuhirioon 

hua become an expert at- 

the yellow ilakea 
eui rjf the sand, On the 
whole, they have found 
the canyon bo pleasant 
und profitable that Mr. 
f ’uhbiuon is considering 
piermunent location there. 

Thin place, like I he 

others mimed, is In the 

«■ 

A nge I es M at i on ;al Fores i , 
and. open to everybody. 
The eiittyonj have u large 
output of gold to ihcir 
credit In years gone by,, 
and big future strike* 
would not be surprising, 
up burros, always- avuil- 
prospeclinp cxclltfu a n s 


The new wheat Is an exceed- 
ingly early grain— i he earliest of 
3ome four or five hundred varie- 
ties wh tch B urbunk lias been grow- 
ing. He has tested it by com- 
parison with sixty-olght of the 
best wheats of the world, and 

find* it superior in yield, uniform- 
ity^ and all Other desirable 
charnel (srist-ii's. It grows vigor- 
ously io a height of four feet o-n 
good ordinary soil, and thrives 
in almost any hut the moat 
extreme climates. On average 
valley soil, without special culti- 
vation,, Cure, or fertilizing, it 
produced in the past summer 
bushels an acre. 

Like all other wheats grown In 
t'aliforma, the new wheat is a 
winter wheat. It was tried for 
baking bread, and the results oF 
the tests were highly satisfactory. 
The loaves were of good color, 
texture, amt tftSlC. A high per- 
centage of gluten in bread is of 
Importance, because the food 
value of rhe bread depends upon 
it, Gluten bus a high food vs tie. 
an d con t ai nE from I £ to 3 B per eent 
of nitrogen in addition to carbon 

hydrogen, oxygon. and sulphur. 


A merican wheat u one of 

* our must import II n I fighiw 
assets, ‘"Foodwdll win the v ar ' 
f You'Ve heard the slogan before. 

Of course, meats, fats, sugar, anti 

leguminoun- foud=u like beans, 
peas, and lentils, rich in rnuscle- 
building material, ur# aho 
sary; hut nothing can take the 
place Of wheat a* & Bt&ple food 
If grown in cold climate;, i 1 con- 
tain* about 1U per cent of gluten, 
its inOsL valuable COJIri .fuent; i = 
grown in hot cllmat-es. siri much 

;*i 15 per cent, 

N ow comes Luther Burl >an i o 
the fore again. After expsri- 
merits estendinjs ov^-r eleven 
yeara, h-e assures US that li£ 
has evolved a J 'super- 

wheat" Containing an 

unusually high per- 
centage of gluten, 
and go Bturdy that 
it may be grown 
anywhere from 

Labrador to Fata- 

gOnia. Burhank's 
whear rKjemblC4 the 

priac-wiunibg “Mar- 
quis./ 1 but hsa Y Ef ^ 
large white,, flinty kernels. 


Lulkcr JdurbLmk s-iiys this w I j t .n 1: wil! 

Bit™, natywherc: its =ood volae 1 b hich 


Burbank Steps Forward with a Super ‘Wheat 
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What Four Years Have Done for Flying 


N OT one af the fu’.Li types uJ fllrpldlic shown, here Wfl 3 
in Existence ut the outbreak oi the pfcseiit war. Army 
Dicers knew that the dying- machine would play BORie p-H - c 
in the war — but what part ? No uric divLhod ( hat ftMltfhint- 
pjm-i wnulrl hf Fixed in position and fined through proptltefti \ 


Chut speeds wf i 2 D -nil lui :m hour would! he about right fur 
u fighter; that oiachines would be developed for special 
purposes — bombing, art i L I e ry control, fighting, etc. Four 
years of warfare have lion*: more for the develnpment of 
the flying marbinir than ten yesn of pfftct-tim? diwussipn 
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cy means or raised 
news of the world 


Once the etory oF v-Lat was gojpin Qfl 
in tbE world hpd to be ftftd ttt Iscrj, 
but now this neWHpfl[>er— printed in 
Brai-Ue mkh maps which her Sensitive 
finecr-tijM. can rend easily — hriTijTf. 
her tll£ latent news nF the trem-rn- 
doiii changes- talcing place in Eurppt- 


ter for the blind 
. key*. Uadi in 

inLicutiotfls t hey 
!■:■'. l ud characters 
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The machkic that makca 1 - VC forint 
from which mapa arc printed lfcti£ 
eip;ht dips, which, used singly 6r in 

combinBtiofi, produce abiKwt any 
sort -of emboeted lines- The map 
Mi thftt -Of the north polar region 


of the alphabet: in groups oT 
raised dots □□ the paper. 
In this rpp«t the mecta- 

aniam of the machine very 
dosely fesentbkg that of the 

ordinary busi.]*^ typewrite* - 


In printing, the reading mallei id 
embossed on two thin copper pla.Ua 
Fit a t*rpc- The paper on which 
the impresakroB an? mud? is placed 

in the press between the twn plates 
ond subjected to high prefer 



The co p p er forms on the two cylinders of the printing 
press must register very Jiccurfltcly to give clear nod sharp 
embossing on the sheet! ill moist paper plnced between them 


Even in the embossed 
]iews]HpGr ( tjpoEmphic.nl errors 

will hoc®fioftflJly seep in. The 
erntwwed. pagetf are read by 3 blind 

proo-lreA-dCf ftf errors in spelling 
Of pynetbueicHi, and corrections 
AFb rnftde by smoothing out the 
j>l&[ca wtIietc the errors are and 
punch i:i a hi the cnrrc-LlLona by 
iftCahS Of JcvCriil sj.il.jblc tools 
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embossed on manila 
to the finger-tips of 


The imaed Braille alphabet, which is 

1 - 13 ': d ul this newspaper far the blind, 
conriats oF a ccmbmutiun of six dots 
arraa&td :n ivwo parallel! vertical rowi. 
The svutEm nlsn bar. special diameters 


I j 3.1 "i» HU 

IItiiipf. ci: 


Before the sheets of rai4nila paper 

ate cun through die prtia to be 
fcmbtimed they arc ■sprayed with 
w-utcr. Bec-iiise oF the pre;it strain 
it must bear, only paper of a 
very taugh quality r.in be used. 


The sltccts 4 >F which the ficwupHpei' 
fer the sightless is curnpused tac ua- 
seiribled liy blind workers. Each 
pile contains anpiEn oF oue abset, 
and th? piles are arranged in 

numorUaJ order, The workers walk 
around rise tfbl*. talcing one shpet 
from c&ch pile in proper order, 
BlllIi set of ahette it then fastened 
tugetlLur with w-ire staples by a 
npeci.nl machine before the ritivs- 
noner is sent ant ta its blind rcoden 


The dots oF the 
Rr^iELt alphabet Rre 

punched into thin, 
copter ptaita by 4 
machine Greatly re- 
sembling 4 type- 
ictti-nR machine. 
One af the plates 
serves us- Lh-c utamp^ 
the othEi as die die 
in the UEnbusuing. 
Tbpy nrspsber per > 

fectly. being mad-e 

by OtVC operation 
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Her? is. a war map oF the Balkan States and 
af Asia Minor ns it appeared in the: news- 
paper for the blind. For obvipps res sons, 

the minor d;t4i2y of contour are omitted 


Wly-a She emhossed sheets come finm 

tht printing-press they art BtlU WCt p 

and they are dried on racks before 

they are assembled in rJrt final form 
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DISK QFEC^TiMO 

WIRE 


When the driver iw-^wci B foot-pedal, lIl" 
hand point* the '■‘.‘ay ttl* car will turn 

For the Driver in the 

Car Behind 

3 - rjtwpt the movement oF 
the driver's foot is imitiM to oper- 
Ihe automobile di reel sun sIhelo.II 
renuinly snvenLed by a Maine electrician 
and shown above, The device is auto- 
matic Ezl action, being set in motion each 
time tin car's foot-brake Is applied. It 
consists of un lllumLnared rear-end si eh id 
carrying u white pointer hand on a black 
background; a special foot-brisk v twtdal; 
u coil <af wire attached to the brakr 
mcchnnism to involve a drum in Che rear 
signal casing, operatism \hr. pointer hand 
and electra-magnetii 1 but inns an eavls 
siiltni the pedal, which moves thu J»(iht«r 
hrtml to the right or left- to show tho 
direction in which the car will turn. 

Vf hen not in Use, fhr huiLd id awun£ 
toward The front of the car nnt of sight 
from the rear. When the h-rahe-pcdal is 
de-prased to sluw djniwik Liu: car, tlie wire 
attached to the brake meohno- 
iem operates a email apring- 

rlrivs’ii drum to turn a shaft 

insidE- the signal casing, a-o that 
the hand hcvnmcs visible Jruan 
the rear. 

There is a switch to light 
lh.fr signal ac night. 
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B ECAUSE of the numerous accidents resulting to motorists 
by jua.su 1 1 of failure to see embankments or curved in the 
rua-il, the Automobile Club of Southern Cull forma, la placing 
largi: reflating dntigfri- signals throughout the Stitt 

They &how n been of rod light the instant the bsad-lisrbt <d 
an approaching automobile falls upon therm The sines over the 
danger nigm,' Es clear around the edge and red in the center. 


T::: . joi ^ppurulm for Iciiini; ihe cPlj 
i on cy cf mo Bor ‘driven auroninbiiLe hums 

Picking the Longest- Winded 

Auto Horn 

T YPICAL of the pains taken by auto- 
motive- en^ineeeis to- insure the most 
efficient design iff even the ajqalle&t unit- 

IS no QdCP*fiincrit rnndc Irernmlly in sr- 

lectsug a motor-driven warning signal. 
Fourteen horna r two each of seven, differ- 
ent mjLkr’fl. wnn | i =■ i 1 i l • - i I legL^htrLu a box 
filled with ex to dcarUm the noise, 
Twol arise wooden pulleys were arranged 
so 1 lint one was driven by au electric 
EOHkLoi- and |r«j|nitilited power to the 

n[ | n.: LI L-y by a hell. On urn 1 railf n£ 

the second pulley was a, strip nf brsssj 
fsemici rcular in shape, which served to 
"make and break" the circuit that oper 
aE-i^l the 1 hums. 

The pulleys revolved at a rat* that 
blew all tbs horns at once seven limes a 
minuce, Each time t be circuit was closed 
Tor about Ilsur seconds, appmxinmtely 
the uyernge length of warning signal the 

motorist (fives, The horns 
were 1 ■‘tooted’'' ten hours a day. 
The first to (jive out quit 
ijL sixteen hours. One after 
another, they became silent 

until ihe I mat nut- u-uit uft«r 
sixtv-ciKht hours, or a total 
of ga.^ttO "toots," 



Cj> K.tif'l tad llrriivTr 


RecisntJy the Mufrii.tnw-rt and Eric, a small maiLCCiliig road in New Jersey, baa been trying out s forty- 

fivc hranepewer mater- truck With a ^arryLng CapftCLiy of tweilty-elgbf ULiSriiiKL: 3. with good results 


i-J 






























lltH) 



it usually tail cs two or more men to operate a so-called 

uiiL-miUL tru Era nubile tup; thia- uim be inaii-aRcd by raw 


Ym i tlo hot r.t'erl n. ."Lul's wand to turn ynur ruadsterintu 
a touring oar or ft fmclc if it it equipped with thi? device 


An Automobile Top Operated 

by the Engine 


Roadster, Touring Car, and Truck, 

AH in One 


AN idea fur A mwhAhicaLJy qPvtftLHl AutCMphde bop b ifSoWTJ 
above. it is operated by power swuml from the ear 
engine, and is based on the lazy-tong principle. 

It eo&abta of a vertical reek provided ins-idc til the body at the 

rxtn i mr mut uf the nut,. Till* rack 1* moved Up vutL i -rally uuL -of 
its cDmjiiLrt.mcnt hy nieanj; of twn nh H-Cls and kvd gearing 

from power taken off fh n* ear engine through a meshing pinion 
set. The stop forcea the lasy-to-ngs to extend forward until they 
roach the wind -ah a eld aide-bara, where they are attached, thetongs 
thi'inttrUtes forming the framework fur the top umlerisd, which 
LA folded up BA the (Hing* 5HT drawn cIchm- tugfclhi-r bi’-furir 

lowering the entire desire into its compart mpnt. 


T HE versatile foLdmg-bsd of the -end uf the ninetieth Whtury 
in lnmLini tn a Jm«te by a recent inventi-on in the auto- 
mobils line. Charles J, Carlson, a citizen of Montana, ha-; 
contributed an invention. for changing an ordinary roadster 
into a touring ear with, baggage atLii^hnient P nr Into a truck, 
When the lt w is iu hp p*cd a reftdsler, the rumble Eeat and 
truck body an* folded up In the tear of the roadster seats. To 
convert the roadster into a truck. the rumble seat is left in i<s 
folded position, hut hinged side pieces ami un pnd piepr arc swmig 
in position, ko as to farm A- box for receiving the toad. To con- 
vert t ht roadster or truck mtn a touring car, the rumble seat ia 
unfa-lded on top of the bos hody. 



i*± our 


•cj or 

•:>p- 


LAS 

vEMT 


AH 


In these days uf jjasuLinr 
sharbngE, st is will la pre- 
vent the smallest lenkr; 


Ingenious Coal-Gas Motor Tank 

I N Grtftt Britain the development of tkettseof H.]liia| gat- 
ing gjift ilk Cut! fur mular-raTS ha:: Ihirii j i I : 1 “i ^ 

distinct tines; in flexible hag containers, and in compara- 
tively small tanks callable of carrying the gus under small 

volume hut at high pressure. 

The ten decry sismils lu hi 1 swinging toward VhF= small, 
rigid tank. The tank here illustrated is light and yet smaLL 
In nil*, end Eh capable of withstanding s pressure of from 
n?H' Lu tuu thousand pounds per square incli ia a tank aLx 
inchn'a in dLasmutL-T. Tills is made puuriblt: hy uoriig tvm 
cast -steel end a and winding the tank in two layers ef 
spirally wound ateel tape in much the same manner as 
^iLn> are! wound, The longitudinal strength against 
rupture is scoured by lengthwise wires of high Lansiln 

strength betWWB 
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Dust Is kept from thf carburetor 
hy this new type of air deancr 




Seal the Gasoline -Tank 


AYtJ you. ever l«w>keil at 1-Jic filler tap 
■of your flufomphjlp aEter a long Irip 
through the country? If ao ■, you tlia- 
tipuhLedly found some moist d.iat aro-unil 
the c*P- This wjix -ciiuM'hd by an sippast 
entiy ffihII leAkagH 1 <nil of th<: ^mall 
vent-hole in the cap. Did you 
over figure out how much gus^Eni- 
wan wiiiiii'd by this teemlngly 
is-mall leak Age '( 

Through tests conducted at 
the Ancnur Institute of Tech- 
nology, a Chicago- concern 

five to 
of the 


IK 


found that from 
idgliLcen per cane 
|rfmnli m; in y*wr 

t hrough eyapomtion and spill- 
age H and it m now marketing 
a simple ganohne tank oeaL 
Tli tf seal permitid the en- 
trance of air inti;iithL j u:ii_sotLne- 
tnnk to replace the gasolzuc 
drawn out to the carburetor, 
hut prevents the clow oF 
igQAtillnL! ant ul the filler cap, 
either through spill ugi- or 
hy evaporation,. 


the two ends of the 
lauk, which ate 
cLogri! by ateel- 
domed <wjw with 
expanding jjoinls. 


A Dusde&s Carburetor 


TN no putt of nn autorrmbile 

ur a tractor aie surfaces so 
highly finished as they aie in 
ihr engine. Between tht; plsLnn 
Aud the cylinder wall a npiirc p« 
wider than tht thickness of a 
l.&jy H left a space that is 

tilled with a thin film uf lubricat- 
ing oil so an t* produce a perfeel 
■«aJ. The efficiency of the 

L-ngane- depends in a targe 
degree on the excellent uf 
the fit between the piaLun 
and its cylinder. If the 

ikietal ifiQuhl he scratched 
Ihcre ia bound to bu trouhle. 

In a traction engine it la 
easy enough for -duac to liml 
iLi way Jiitu the rax I ni re l or 
uJkd EVH-ntLipUy into fhc cyl- 
ihder. 

An English firm has brought 
out a ]L#w type of air cleaner. 
Air tn furred to jiilm through 
ii wuIh't kh'bI before it reaches 
the carburetor!, and all dust 
is strained out. 


This maL-guS- tank IOt TiMitCi trades, etc., now being used m Grout 
Britaini, ii iJic invxntL-un Of 5. J* Murphy, cF Lauienrc Gate, fneiind 
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Popular ■S’rrVricf Mtmihiif 



Bh : Li-j 

eIDrji< 

1 1 1 1 '.hi r r j h 


p. * .iTcny icuiy I si y 
wiinte n country, hvlt 
at *.v a s 1 1 s n ot hi ns 
ai.Hi.-l I". When Lt brcaJkt 
ClUIlVi P'Wy SiTll]J rjf 
malciiid ^sh gathered 

up. H«X w>lcHi;r= air 
cnllpctinf; ^Id, wtre. 
1 h’ixcb. nnd O i I - C ft FI 


Even on the tfijk Id 
tSLe saLvru^e work gwa 
on. No sooner Sruia the 
attack b«ri driven 
hcrIUL' than squads AM 
L cnl cq it to collect the 
t q-uipoifntc-Flhase who 
have fallen in. the Fight 


Troops fc'or SVCfUtos 

£tt n.ew 1 1 1 ■■: ■ Thdl 

dEKSTtlfid e-quipisiti'it 

la enreFufiy ColluCtcJ 
and sorted. bhirln, 
-jocks. -I -i 1 1 clot la ex 
aft - r<rp aired and 
out to nUt 


The iTr-rlr: nF the rebelling 
GcrmP 1 >R W- in n l> i - n mrtrkcrL by 

tl!c wruekflEf of village*! and 

li"FiJe 9 . Thlft 9 hJw£jCi) florpx 
Titan, Yitm-kiim witWn *oLmd 
uF the nuns, ti «wtijse and 
1 iLLinij!-" tlirc pathetic debit* 




t- Jl.l.'fi.ili.l..l I'iln 

CLirryroFi-itM^ buckle^ bl-LLckirt;; 

-Ci nnd fly- killers 

WC*c Luak:iLn (lie ^poiLs Left behind 
>vi'c.u Utc 76 th Qi-viaLon w?nt 
nti-rund. fch.it apt even mT nld tin 
ciul went tn thn rubbish heap — 
in. army crimps there isn't n-ny 
such animal. Inal cod, down tn 
the Ins,! tly-iwitttf, the C-ust- 
cifTs were picked Up aild litftaJ 
by the station ^ u u. k c o r p & 


LS a" 1 1 te* I ■ i>i-i ■ || |,iUii,Qfruili 


T I, it it mu engine of war, b;tr 
it hclnngs on. thf i.i.-: 

the firing fine. bik ;il raw - 

hnkr, EPii tta buTincsa ex Id 
reb&k straw eti •width paten- 

tiaL tlttae* unce TfSept — Ihe 

he-TOCA huvnn; gan: to fight 
Slid the Dlraw being, needed 
for UftattrcsseE For the rookies 


& Jii'-rniiii.iiil F]i 
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An airplane 1 * Ib'int Life, cv^i if 

Ll flbCflpe? acridctiLS* iti Off! 1 V 
about two r.T.T 5>n : therefore Uir 
rrjvr.r shops ore frus-tliug pluGf-a 


Okie uL' the 3tiirc-rtO(nh iLI *,'■ liicl i 
ijxiri. i :■ tu 1. :■, ore kepi elluJv kr Ll'.u 
demands uz the airplane doctors 


A s Lisp, I it (SEii. i J i V t lmtiiis 
t; ikn'iiA iipurt dm engine 
L'j dean nut the Hal 


Tem^E t^EifW flfllvafirf from a damaged 

plane, The eneifita hafve to be rfU- 
i[iij[i LjlJ after every eighty hours of fiyine 


A badly crippled airplane arriving nt a repair 
dcpPL The engine alone is worth. n t least £ jClUfi. 
New machines are built from r.uk'^iged parts 



















































Fuyidcir i-^dVrtoti Munfhly 



Thi.p one-man t-Hnk, iu inventor claime, can travel over Sand or The elidl that &m&siicd thiia tank cut a window i?pefi-in;E 

sea, through saisU or incw: the oir 11 nsjL iiL-cludc-J an ]iia dairies for the Tommici who turned the monster Into u kihik kUt 


A One-Man Hand- Powered Tank 


How Are the Mighty Fallen! 


T HE OikC-man tank above wm recently patented by 
John Baptiste FelicCtti, an Italian residing at Phila- 
delphia. In outward appearance it resembles an Egyptian 
mummy-ease on wheels. The shell of the tank, of bullet- 
proof Steel, conforms to the shape of the prone body of a 
man. On top is a hinged double do or through which the 
soldier who la to occupy the tank Enters. His body rests 
upon a hammock suspended from emss supports; ilia feat 
work the pedals of the steering-gear. 

The mechanism for propelling the tank is rather primi- 
tive. On each aide is a long lever with a, Jum die on the 
front end arid a spaderlike posher at the rear Ond, The 
man in the tank pushes the spade end into the ground, 
and propels the tank by pulling on the handles of the two 
Severn, The armament- consists of a machine-gun resting 
upon a swiveled support. 

The: inventor claims for his vehicle that it ''can travel 
over land, sea, snow, and sand, nr through wafer and mud, 1 " 
How did he overlook the alt? 


O NE of the characteristics of an army is to make 

use of the very wrecks that war cau&es, A bullet- 

plerced helmet becomes □ decorative flower-pot in the 
bach area quarters of some uarden-loving soldier; a 
discarded canteen is the " makings" of a trench, banjo; 
:l wrecked automobile farms the groundwork of a Red 

Cross hut; and even the once mighty tank pictured here 

was turned into a oOiy home for Tommies after u 
German shell had ended sts, fighting days. 

This particular tunk is one of the earlier types — great. 

heavy monsters Chat did wonders at first,, but were too 

slow-moving to escape artillery fire; a direct hit usually 
put them out of action. The shattered side uf this one, 
will'd! makea a window for the improvised dug-out P is 
eloquent testimony 1 aa to whal happened to tanks that 
couldn't d edge and twist through the enemy's fire. 

The Tommies might he very happy m their bullet- 
proof house, but the sight didn't please the men 
higher up. As a result, the ‘"whippet" Lanka- were 

evolved — little fellow’s that could maneu- 








It Nipped 


Way through 


Wire Entanglements 


HE combined length jf the wire 
Entanglements used In the war 
amounted to many thousands of miles. 

These wire protections proved to he 
highly effective as a weapon of de- 
fense, a feuffieient reason to stimulate 
the Ingenuity o! Inventors to device 
some equally affective method of 

combating tincl overcoming this pro- 
tect ion, without resorting 10 pro ongod 
artillery fire. 

Some of the earlier contrivances were 
to elaborate that they were unw 
and an easy target for machine-: 
and heavier artillery, 

Om of the simpler and more satis- 
factory devices, developed by the 
Front? fu a Shield of steel, bent so as 

to protect the head of the wire-snipping soldier m front 
and on top. It is attached (0 the hx.Ii* of two hollow 
wheels filled with sand to give them greater weight. Thi- 
soldier lining the device crawled toward the enemy's en> 

obS 

tanglsment in the old Indian way. plishimE the shield fur- 
ward aft be progressed. W hen he reached the en 1 imple- 
ment, he thrust- his wire nippers through uu opening ir* 

the front of the shield and cut the wires. 

The device i& small, inconspicuous and ' pry effective. 


Pioiectcd hy thi* 
-lhkl'J u m - 1. 1 *i S 1 rillu 
:m 1 in a cl ■ b a c -Rim 
hulhta, they -.-J.L 
hnrhed wins fL'nireE 


v cr wiuh all the agility of their name- 
sake,. and that, didn't sEuy In one 
long enough to give the artillery a chance 

at them. They quickly replaced the 
heavier early types for most work, Hud 
soon swarms of them were leading the 

Etttaek and cl&atrlng the road for thn in- 
fantry., Their efficiency helped to hasten 
the end of (he war. 


L_ 
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New Stars— What Are They? 

A bright star suddenly flares up - 
why? Perhaps two stars collided 

By Ernest A. Hodgson 
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T HE atnr», shining above us night 
after night, h Live changed litllesince 
mankind hsiE lived on the earth.. Many 

of the brighter onea hear names given 

them by the Eta-L-ru Homers and astrolo- 
gers of thousands of yeara ago, The 

CGliEU'lltittOhs were Arranged as they 
are to-day when the builders of the 

Pyramids observed them from those 
vantage points. So it ls a rather 
startling phenomenon when a. new 

star takes its piftce am one the well 

known ancient configurations. 

On .Tune Hth biflt it was announced 
by Harvard thist a new atar hz*d ap- 
peared in the constellation of Aqulla. 
Harvard, acts as the central bureau 
for ending out Information about 
new disc-oversea to the astronomer* of 
this continent.. All new discowriea 
are reported to Harvard, arid m- 

iiovniccd through its Us! of observato- 
ries. On the 7th of June there inns 
a scar in the position indicated, for it 
appears on som# photographs taken 

tb£n, Indeed, it appear* on a photo- 
graph taken at Harvard in 18S& and 
in many other* made einee* But it 

was a star so faint that it 
could not be aeon, except 

with a good-si sad teleseopCr 

Ji Seemed Ahout h Outshine 

Sirius 

On the 8th of June the 
new star blazed up until 
it waa of the ftrat magnitude, 

By the tenth it was almost 

as bright m Sirius, the 
Dog Star, ami for a time 
promised to deprive it of 
the distinction ol being the 
brightest star in the sky. 


Sirius U about four and a quarter 
tames ad bright as a find -magnitude 
at nr. The title was quickly restored 

to Sirius, however; for in a few 

hours the new star was fading i and 
by the night of the 13th it was just 
first magnitude again. 

There Are Many IVtmder Stars 

Since then it ban continued, to fade, 

wit h slight periods of recovery every 
ten daya or so. By the middle of Sep- 
tember if had become a good 3 eat of 

eyesight to find "Novn Aquitae, 11 a* 

il is called. By the time this article is 
pi.ihlliih.ed it will probably have become 
u ufidscoplf: star once more. But we 
ah all not be able to tell; for by that 
time it will hire passed , together with 
the- Other summer at art, and will he 
in the aky only during the day. 

This Nova,. ait hough it is indeed a 

Wonder atur, b only one of many. 
Moot Novae arc discovered only by 
means of a pilndbllng nt.udy of star 

fields, photographpd night alter night, 

They arc not noticed, for they do not 


become very bright a large majority 

scarcely becoming visible to tho naked 
eye at their maximum. Almost all the 

Novae, and practically all the visible 

ones, have appeared in that purl o£ the 
aky known aa the Milky Way. 

Of the bright Novae, the one that 
has been, studied most completely is 
that which appeared in the constella- 
tion of Perseus on February 22, ISfrl. 
This Nova became two and one half 

times as bright as a firat-maismtudo 

siar within the space of a few hours. 

It, then gradually faded, passing 
through m;my oscillations of about a 
magnitude, and finally dying away to 

a faint star once more, 

Getting the Ranges of a Star 

The distance of Nova Peraei was 

finally computed. The method that 
^tronocners use is, in theory, tartly 
the surnu as that followed by gunner* 

who wish Eo measure the distance to 3 

certain target. Their range-finder is 

provided with two prisms, which take 
the light from the two ends of a certain 

measured distance A B {pnge 
; 1 2 h in the instrument itsflf. 
The angle at A or H can be 
measured, a ml til [a angle, 
together with the distance 
A K, will enable them to find 
the distance OX, In the cage 
of the range-finder, calcula- 
tions are avoided S?y call- 
b rating the instrument. 

In determining the dis- 
tance of u at nr, the line AB 
must he very long. The 
distance chosen for a base 

line was not a mile, or a 
thousand miles, or even the 



Most new stuis appear in or near th* Mfllcy Way. Here 
vw have pLottrf the principal new start that Iluve 

bean observed iilO the d fitC"= when they wete SM) 












an -one 


diameter or the earth; all these would 
he much too short. What they do uep 
is the &sk of the ellipse traversed by the 
earLh in its journey around the sun — 
\\ base 1 line miles: long, 

Observations are made si's, months 

apart, when the earth is fiiat 

side and then on rhe other of 
i t-K- orbit . E ^on with this enor- 
mous hasp tine r the angles,. 

determining the distance of 

Nova Persei, were ao small as 

to require great care and 

delicate irmt rumen t s to mea- 
sure r It vas found that tike 
Nova wbh so fur away that 

light, travehnE iSfi 3 O0Q miles 
a second, would require ulwuc 
years to reach us from 
the star. So, although it vis 
seen as a Nova in 1901, it 
really burst out into bright- 
ness about the year JBOCb 

Pfwhg t aphift g fAc Siors 


wife the Nova und its giant cloud that 
the whole appeared as a tiny speck, 

too faint to be wn except by a long 

exposure of the photographic plate, 
aides) by the great light-Rathering 
properties of li large [ek'seope. 

The photographs that appear on 
this page show w hat happens if 
we separate the various colors of 
that come to ug. from the 
atiir r by means of a spectroscope, 
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H Itic >.l i:i 
Ujichj ijf the 

earth from 
Wo va PffH=i- 
vjjis coo willed 


Probably the most in- 
terest] ng thisig discovered 
about Nova Perse: was dis- 
covered by men ns. of photo- 
graphs taken six months after 
it first appeared. The** 
photographs were made by astrono- 
mers who carefully kept their Cel<w 
bc opes pointing on the same poiist for 

hours at u stretch,, following the star 
lie it pusserl acroR* otir shy throughout 
the night. The light from the faint 
Star was thus able to hammer away, 
Ed to apeak, for all this rime, Im prey- 
ing itself an the photographic plate. 

The result** showed that the 
Nova was apparently becom- 
ing surrounded with nebu- 
I o-lih , cloudlike matter, which 
was passing farther and farther 
outward from the body of the 
star. Calculations, showed that 
if this were being -ih ot out 
from the Nova, it must be 
passing outward at about the 

speed of light. It has been 
suggested that the nebulous 
matter might have been there 
jfcll the time, but that the light 
from the blazing up of the 
3 ?ar had just reached it. 

Sifting the Light of the Stars 


If Wt look at the diagram We 
shall see what was meant. The 
light direct from the 5 (?r 
reached U3 in about 300 years. 
Thai which went out to light 
up the cloudy material pro- 
pressed outward far six months, 
traveling in that time about 

3,000,000 ,000,000 nn lea. Then 

it was rebec led toward the 
earth by the nebulous material, 
and took < of course, 30b years 
to reach ur, arriving six months 
after the light direct from the 
out buret. And yet, so far away 


The tisJrit dfreet from the new star ^Nov H 
Ptrto! reached ue> in about JOff i'cace, That 

which went u’j t to Lisitil up ihc dtfudy inateri :i3 
pragreised caV-v^rd far sis ]n,rjntha r traveling 
in. that time about. .iJjlMJ.UOiJ.lrOO.rjD^ mUg-s. 
Tti*n it W-P* reflated tward Ehn earth hy the 
nebulous material, aind took, of eourre, 300 
year* to reach ub, Arriving ei x month* niter the 

light fruin the lirBl rXLtfcnjfiT. Arid y£l, w bir 
awQ)' was the Nava mid its giant daudlhal Ihf 
ivIloIe appeared ii - □ "uiy speck too faint bo be 

Mt-n except by tone exposure of the photo- 
aysphic ptete, aided by the gr*at light- 
itsathetniK p^optfiks of a large Idtseopc 


Popular Science Monthly 

apCclra show that the star changed 
color from dfiy to day. Park dines 
indicate ihe absence of certain colors, 
and show that the substances which, 
in a state of incandescence ivithio the 
star, would produce those colors Utfl 
present tn a cooler, gaseous stale nut- 
si du the slur, 

It will he noted that the apeotnim 
of June abows more dark lines than 
I he one of June SI. This show's that 

the source of light was 

stronger, but was stilll shining 

through a gaeaaus envelope 
which was Cool, compared 
with the con t e r of ( h e 
star. By July 30 the dark 

lines had almost disap- 
peared and bright bands 
alone remained, indicating 
that the Nova was then 
heated throughout- The in- 
tensity of ihu light, however, 
waaless, 

perature m a whole by that 
time had fallen. This order of 
change in spectrum is charac- 
teristic Of Novae in general. 




ans 


which is practically a light sieve. Jf all 
the light were, uty, one shade of blue, 

there would be only a blue line show- 

ing. If all the shades of pll the colors 

were present, w-e would call it white light, 
and the spectrum would be contimiouE 
from red to violet, as it is in the rain- 
bow. The red light lies to the right- 

hand side of the photo-graphs, These 


lions of 
outbursts. 

it traveled 


There are several ^spluna- 

the CuUae Ol" these strange 
One is that the star, an 

through space, ran into a. 
mase of nebulous matter, Which earned 
it to glow. This explanation, while it 

utldfies many of the observation^ is 

difiieuEt to accept: for the nebulous 

matter would n end to he very dense 

to cause siH!b an intrfrase in tempera- 




TTit srictTum o i Nava J . q u = in ■: on June S, IDLE 
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Tbc ipc:'lrLsu >cjT Aqu:ldf i nh Jxlly 30 . 19 ] 0 

Thtrc three phot^mphs of She tpeebum «T Nova Aq^itae, which w=rE Frtadc hy 
W. S, Hr.rper, of the rtaminiOrt Astf-WWPiicji] ObarrvBtocy, Ottaw;L, Ciirtada, shew 
fciOW reaviaTkahlv swift ore the rtisuiRCi- that take place ip a stai. The Straight 
finri hiuirfln Jiie pcDfluoed by the glowiilg tlemc^tn in. the Nava. The iamc 
line OI hfliiri ajwflfys appears in the StufiC fdatfvc pl*«, Hence, irt Lt 
Of fceconflCB more intesipe WE have uhitJ ilukuhii' *vid^net5 of a greet chsinicaL -change 





Jaicufi rw, IWI'J 

ture, and it would need to he very 
small in urea to account For ihfl abort 

timo the star remained at its maxi- 

mum. Another explanatiuiL is that 

the Nova collided with a dark star, 

the collision resulting in the enurmoua 
heat which caused the star to be- 


would enable astronomers to predict 
iJ the end of the world," We would 
have ample warning years before the 

collision. 

But this collision theory docs not 
ON. plain the fain that the glow puasea 
through other smaller maxima as it 


dtes away, and it has furthermore 
been Calculated that there Mould have 
to he about Jour thousand times ns 

many dark stars as there are bright 

ones to account for the number 
of Novae that have been seen — a 

rather difficult l h in# to believe. 


cpme gaseous 

and expand, Tt 

then cooled off 

gradually, 

Thpl New 

Dark Star 

One aspect td 
this theory ia in- 
teresting to Us. 
May not a dark 
star even now be 
approaching, 
and about to col- 
lide with our sun, 
causing an out- 
burst which 
would destroy 
the earth at 
once? 

It may hap- 
pen. Who can 

tell? But before 
it doea a "neve 
star 11 will appear 
in our sky — this 

dark star illurrn- 

n sited by our 

sun just as our 

moon is. 

This star will 
AtouJip approach 

Umax] mum , how- 
ever, and other 
phenomena con- 
nected with it 
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This Lx n pbnmgrfiph of the nebulosity around Nova Pcj&el, insdt 
by Yrrk-cn ObKfYAtory. The IlrIiC direct from Ult Star rc^d:ed ua 
in lhf<C llUlldf-cd yfc&JS. Sa. MLtlbuugii it wnt seen ira a Nava 

in 1901 1 Lt JCSily bldfSt bu brightness about t'u year 16U0 


Absolutely 
"No Insurance ' 

So* the phe- 
iKmi on a connect- 
ed with Novae 

still await a 

theory that will 
combine them 

all. I n the mean- 
time * further 

evidence is bemg 
collected by our 
modern astro- 
nomical "ad- 
justers" from our 
latent celefUiat 

' 'conflagration," 
w h i c h f St 1 s 
hoped, will en- 
able them to fix 

the respons- 
ibility. It may 
ho safely stated* 

iki any CauC, IhtiL 
everythi n g on 

the dark body as 

well as nu any 

dark satellite of 

the bright one 
that may have 
existed was a 
"total loss" and 

that there waa 

absolutely ,L no 

insurance/" 


Transporting Huge Marine Boilers by Rail 


S TEAMSHIPS must have boilers, 

and these Cannot always con- 
veniently be built where the ships are 
constructed. Once safely stowed away 
in the hold of the ship, these gigantic 
boilers give little trouble; but to get 
them there safely La a different 
matter, especially if they have 
to be carried to their dcsti na- 
tion by rail. Some of these 
boilers have a din meter of 141-s 
feet and a length of more than 

11 feet. Each weighs about 
9l,CKJU pounds, acid a 3,5^0- ton 
ship requires two. 

To transport these boilers on 
the regulation flut-cani: is impos- 
sible, because, by reaiam of their 
targe dimensions, they cannot 
pass through tunnek or under 

bridges. 

The engineering problem pre- 
sented in onp case was solved by 
building a special ear. The U 
begins that form the longitu- 
dinal supports of the platform 

care were curved in the middle 


ao as to bring them within a foot 
of the rails. In the nadk thus 

formed the huge boiler was placed, 
and securely fastened £q supporting 
blocks. 

When the steamer He<tr r of 




Thi* L* one sohktioin of tint 
shipping Ifirge murine bsikrs 



of 

by full 


United States Geodetic Survey, waa 
w reeked on the Pacific coast, many 
mi'es away from the nearest railroad 

line, great dtlhculty was experienced 

in transporting the huge boilers of 

the steamship alter they had been 

salvaged. 

The problem wm* soiled by 

making them water-tight by 
plugging up all the openings, 
rolling them into the water, and 
towing the floating monstepR to 

the nearest port. There the 
huge boilers were transferred to 
railroad cars to Inc hauled to 
their destination. 

The proper making of these 
enurmouR boilers requires special 

macSiiriory and appliances w 

are not always available at 
shipbuilding yards, and, after 
all, it is easier to transport a 
complete boiler than a whole 

factory with Its equipment of 

specially designed machinery 
and its large force of trained 

workmen. 
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Popular Sdttttt MirttiMa 



C Jn'flmmi'rjd friLu tvr^*->.' C In* • nii*iiiiJ film r»PT* i 


Those Wash-Days in Flanders H Here^a Where We Li deed Them" 



hii^ky |tfl tiding by tilt- ranch int id jluI n m#£ 
whs a n washerwoman-” Flw wjush-twbts were the N a big 
dru iri:- behind the engine, and in them he 
v. LLrihcd mud-, blood-, cootie- covered thirty 
and trousers fur Yankee suidlcta, 

lie would run his m Halve truck close up 
to the front lines, and damp the dirty 
lUiirurm.-f into boil i i ik water in tiie d turns. 

Thus be kept tht army dean end un- 
cwtied, 

The ride on the front of his oar was just 
a png tuu Lion in caae the Germany couldn't 
ttwhi the lemria-tivb to currte over In stool 
the Monday wash. 


M 


Af'S ah' even ran-nfi d mii-i^rL ;lsi c to an army than to a at ranker 
in New York's subway mast*. Rig wnr maps were iti izyl- 

dence everywhere on the western front. 
They were housed in shelters like the one 
nbawnabov^ whent* British Tommy noma 
to be telli air u soiled df mat Ewjy* just how 
and where- it all happened, The map they 
are Looking at shows the western front as a 
whole, but maps tdmilafly sheltered show 
in great detail portions of this front,. usual !y 
thoae directly opposite the trenches. 

The quickest way to get map* ia to send 
a phpliJgrvii'hiir out with i*n aviator to fly 
over the country to be pho teat*, plied. 


How Did It Get Here t 



you thr^w your og-jing into 
the ashes. do not be sure it is ijnnc 
ever, it may co 


seam, as 

did this one. around Che neck of a po- 
lulu. The ;l:iLm.'h were thrown out on a 
field that had been tilled aod cultivated 
for potatoes. One sms-1 1, sentimental 
spud stuck bis bead through the ring, 
and whoh he j£ n.‘ w up Looked like this. 


Youthful Aristocracy 

IflS littk ariptdcnit, w 


ho is not 
t quite h,ardy r enough to Htsrnd the 
culd winter wind, is comfortably 
fixed up Lei a Llmousine-aLed. It has 
a heating ahd lighting apparatus 

within. 

The small owner gets in through 
the top. When he is comfortably 
seated, his Indulgent purfenl puln 
down the lid, picks up the rtitrt*? 
and starts. 


Motion Pictures Anywheirei 

A N enterprising manufacturer 

has developed a band electric 
generator willi which motion pk- 
turra up to eight « ten feet wide 
can be given. 

The projector illustrated uses 
only alow -burning film, so that It 
can h<: uacd ahywhtn 1 without Lhfc 
booth or insurance restriction. The 
entire outfit weighs only ninety- 
seven pounds. Probably the 25?auth 
.Sen EiilnziiJ-i'r-: will udofl be familiar 


pOinc g| ou r Northwestern States 


with kfjiry Pickjnrcl. 
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A Rival to Koudini 

¥ S' fftr-iilT JingrlaiJ, In rmlivii:, rung Lb 
was fflmmoii in those '■ Arabian 
NEghta " daya when Aladdin wandered 
uLieul fa' i I Ik his jUugii! ]fifflp T The 

n*tt if 11 Bagdad" still holds thrill 
for us, but British soldiers found I he 
place disuppmsmnsily normal when 
they *mvrd there. ■ 

One day they happened on this 
Arab carrying on Ills back a life-boat — 
a task for ten ordinary men. Tammy! 
faxing' fcl biin, iitrriHh*t bcliiverl lirij to 

le il mnp? relic of the past. 


When Paris Envied Pittsburgh 


TIKE moat other lut -gt uitEes, Paris 
^ has bad its SonVly for I hi' Abate- 
ment of the Smoke Nuisance: !:■ tit tir- 


cumst an cea sllei cased. Such asinalL 
eireummanee iu one toot freon the nits 


Danger f 

YX/ilBIlli throe streets on me to- 
* * gather at one place the crossi ng 
is sure to he danEcmiLSr partEiailarty 
if traffic is heavy and there iE a trol- 
ley linOr 

A startling danger iwgisal has Imhti 
invented f-or such a crossing- It 
tj-tirndg on a corner that the cans 
pass* utid is sd eon heeled with iht 
track that when a car apUktOtchre 
the ;:rjti Lit the tap revolves into an 
oulstruirhvd jicKdtiun and a Lurgi? 
jronjr sounde, The signal itaelf is 
palmed in startling colorn, like a 

ciLKimillii^p'd *hip. 




When Huns Still Flew 

IX J HEN airplanes Hew low in sup- 
* * port of infantry on the wtxtetn 
front, Llicre was !-!■> time f<ff the anti- 
ai reraft gunners to use range-finders. 
At any rate,, the range-fltuiera built in. 

|.i<!;l<’t Liuu 1 * Wuhc j.;-rnL:r;i.ll y ffluiul Li> 

bo useless against last flying airplanes,, 
and the successful aircraft hunter was 
In* who h uid si quick mid accurate eyt- 
for distance marl spud. 

But a machine-gun cannot he han- 
dled aa easily as a 15-bore, and ho an 
inventive Tommy hit upim the Idea. 
C'f mo-ulnting a discarded gun wbfcd on 
a post ao that it would revolve, and 
then lushing bin machine-gun la the 
rim of the wheel,, This dune, he was 
whl a to swing bln piece an tiny direc- 
tion skyward and make things warm 
for a low Hying enemy aviator. But 

iranlaairH , :i <if rn;Li'liinH!!i bi-ing brought 

tlown Hiy riilo or maobine^ruo Air^nti- 
not common, 


raid Mipi-ih could conVeft t-very nWtfqtbWT 
nf that society into an ardent wor- 
shiper of smoke; the thicker and oilier,, (he better they liked it, 
The smoke-cloud defense, which proved so effective against 
submarines* was easily adapted to land, arid, after triul at 
the front, was installed as a branch of Paris's uir 

These smoke-producera, which freed a harmless Kiiioke that 
was heavier than, air or poison gu:-, were of modest mien, 
Object* ill ; l! looked like concrete t-up-H-uts* inverted and scat- 
tered around the city in the path nf any breeze, -were the only- 
apparatus used In the feat of blotting Paris from the face nf 
France ten mi nut ft* after an ulaxmi. 


It Was Caught Before It Fall 

H AD this pole fallen and the wires been injured, hundreds of 
tedephemea on the western front would have been put nut of 
commit l on. Bfcallsldg ths: wrlousnsHi of this, these men worked 
desperately to keep it up. 

A heavy snow-storm, followed by a freezing rain, weighed 
down the wires with frozen snow, Tlie vtitt* w on Id h*v« hup* 
fended in dragging down ike pole, owing to its in secure Foothold 
Lo the soEt dirt, had not these men inleifcjed. 


Inlfmlihfiii F « I - n 


Hr il ■■!■ iJTiiaJj | i i I Tie I iijil. 
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Presenting the Bill to Bill 



" D* a t rue Lion fjz build ir. as. machinery, .and fRxvnH in 
Edpum *nd Franc*, That Will bt 

the firat item pn the bill presented to you, Bill, We 
won-dc? how you ere fining to piv it, So ruuda g ul d. 
would fill osie hundred and nnsety freight iati — n 
train neuriy a BiLk Slid 0 kalf lung, Thai is thr- 
general idea wt have teutd to convey in the picture 
itxrvei Bill dcHli uttiun on tl*e unc Hide, and- pay ■ 
merit in a gold -ItiJm fnrigtLt train cm the othff 


-A* for the hloodilLtd, Bill, 
dan L ytsui CMinot pay fur. 
Every drop af it is pfiteieia. 
If the total 1C4S of life had. 
been hom* by us Jo, Attic ricu. 
the entire population of Illi- 
nois and In din ns, Rsf example. 
ifiWki ItpVO bttil riwnpletely 
wiped nOiJlt'. The number oJ 
killed hits beett estimated at 
eight in id a hai r mil Lions.. The 
disabled number 7.1 7 -j , (KHTI, 
which Li about equal to : Iw- 
combined population of the 
hIjc Sditcu of New Ham pah ire. 
Vc-fiiKnlC., ConnectiD.it, Hhode 

Mimd. MiiJMJLrhinrttn, and 
Marne, We have tried to 
bring out these forts in fhe 
m up by shading, eerta in StrtWH 


Item Wn, J in t| K bill- 
L, Destructkj(n of fifteen 
million terns of tfiippciig: 

*ljOX) ,QOQ,0». lh That's 
lutlir.fi ynftGiff f athtt" 

Hill; for we arc ehargbifE 
yon with the Vu'ite of the 
shipp on a pmwor basis. 
Out of every three ships 
idiot the Allies possessed,. 
>-on Dflnlr r 4 K, Tftat 
plflLng the explosions i n die 
great rln?t heft pictured 
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These fearless aviators heed neither wounds 


nor 





»«r -• 
i * .'t a 


.- 


Ttiifi »qu*iirffll'a utfCdrOflfit W& c twice fl gTPCrry y^rin 1 Spttr spveprty'tw Hy^rr; dwelt thorc in perfect 

oaFriy, for it was so w-dl painted to match the land&capo that it wn invisible to enemy obscrvsn 










1 



-r^ncir idiu |iuj>i!r 
having been (j*d 

to the bi’O&al feath- 
ers. of ihrtc atrj»tft h 
they wtirc fesdy for 
ihdF day h * week 


w:t.i: ;. pig.«m an o 
engo on has bjiol:, 
randy t n dnsh forth, 
in acao&h of hip. 

master. who is lost 


if you whisper an addfew 
into n pienn's tiit, you 
can't expert him to vfi 
ibe-io; hf i« only laugh? to 
fly homo. Send him by 
aLrpl^ii£ b paraOhutin.jj. ham 
down 01 the right spot 


Thia balloon ir, anflntTed in E-lieti a 
t.vjv t!int Lt will travel ft hmictid 
distance oni then. gently <|fop la 

ejuth. A mosuigc is then written and 
attache*! to the- pi gums baliixniiat, 

who whtn released fliica Swiftly home 
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Make Your Own Christmas Tree 


S ANTA'S slingfnesiB in handing out 

refit pine Christmas trees in. the 
] ust few yean has caused us to look 
on him with increasing disfavor, But 
if our patron saint won't give us Christ- 
mas trees our inventors w-iH make US 


sossie. 


Here is a man-* 
made tree that 
has several added 
attractions which 
KauLif * kind doesn't 

have. Mounted 

on the base are a 

central shaft and 

an outside frame 
made up of poles 

which are held in 

place at the top? 

by a piece of cir- 
cular wood. These 
outside pote^ 

which are Sta- 
tionary, have 
holes in them in 

which natural or 

artificial tree 

branches, can be 
plnc&d. The pole^ 
themselves incline 


9 



When. thfl motor 
ii Etflrtect the 
*t*r - shaped 
renter rtvcjvrt 

inwardly, so when 


the bra nches are inserted thin 
artificial tree will taper as a real tree 


doe*, On the Centra! shaft are mount- 
ed several stur-Khaped. platforms for 
holding angels, glittering balls, and 

any Other decorations. This central 
shaft has a driving gear attached to it, 






the LTnEraL ahiift i:-f ■ hi 1 : artificui] 
tree , with Lt3 dco::-Tu!-.i':;:LS , is ne-voLved, 
by it muLur In Its buac 

top l it a rated 


T!ie jn^hnniitJiL ja 
hidden b<j¥5rtth the 
diorc window Hoar 


C'-G“.h machine 


carefully concealed in the 
the base there is also a motor with a 
pinion projecting upward which meshes 
with the gear. TtiuB when the motor 
is started the CCht nil shaft revolves, 
and bo of course do the at nr^hn fieri 
platforms. The result U most pk-ua- 

ing. Through the 

spreading outside 

1 branches shine the re- 

volving sparkling rteco- 

rations within. 

A storekeeper has 
fiveri tip a real li ve tree 
in his store window so 
that St will revolve. He 

trimmed off the lower 

branches of the 

tree, bored a 
bole through 
the floor of the 

r window and in- 

scried the end 
of the tree. On 
this be placed 
a split pulley and 
then fastened the 

end down to ii re- 
volving pedestal. 
He connected the pulley to a motor 
and started the muter. The motor 
made the pulley go round, and the 

pulley made the tree go round. And 

on the tree were many electric lights. 
And the results? were great beauty 
and many sales for the enterprising 
storekeeper. 


EBm-Int 3 »w the 
mater Lunas thu 

pulley .i n d. the 

pulley turau the tree 



0 <l-.ruc.iLiirf. an I\jMir 

He i a Fully e 0 U I p-p-C d 
with ftp - - lined parka, 

f u r m i Ct?ais ajid cap 


They're Ready for a Siberian Winter 


F OR our troopa in Siberia 
there Ls ftn enemy stronger 
and more relentless than 

the HoishevikL" and that Is 
winter, Napoleon's cohorts 
had a tilt with that same 
enemy in Che lest severe 

climate of Russia proper, and 

came off second best, Gliding 
on the great retreat from 

Mmc&w that the numbing 

cold clutching at their vitals 
and the drifting snuw drag- 
ging at their legs were more 
deadly than the Cossacks. 

In Siberia the Yankee fight- 
ing men will face a cold more 
extreme than Napoleon's 
troops know. Even in the 
soufhRm parts the winter bites 
deep. The extensive lowlands 
as well as the elevated plains 
3ie opt'rt ?0 the Arctic Ocean. 
The air, after being chilled on 
the plftfeans, drifts down upon 
the lowlands, and in the re- 
gion of the louver Lena ex- 
tremely low temperatures ob- 
tain, Verkhoyansk is known as 
H, the pole of cold of the eastern 


atmosphere . 11 The average 
temperature in December and 
January aE Yakutsk Ul —UY-'Z* 
F. and ftt Verkhoyansk — 53 . 1 “ 

and occasionally tfye cold 
vs ao severe that official ther- 
mometers rofrlatcr as low an 
— 7&* and - 8o* F. 

To work and fi gilt in tem- 

peraturus such as thcee, an 
army needs the equipment of 
an Arctic expedition, For- 
tunately, our own northern 

border is cold enough to have 

been ei good laboratory in 

which to work out ideas for 
clothing soldiery in winter, 

and the Yankee in Siberia will 

be armed ngainst tbe elements. 

T5se War Department ban 

devised fur-lined coats, fur 
helmets, fur gauntleta, and 
Arctic-proved footwear for our 
men. The equipment was 
AitMmblfld in San Francisco,, 
and by the time you read this 
it has long been in serviep. A 
New York commuter looking 
ae the pictures will sigh for 
Siberia and its comforts. 



SI l"i Il'n MI IS.I.I ' 7 1 . ■ ■nj-ri.'H 

Wstls helmet tfu&ed nod: 
collar I l me; I up. ready Fur 1 

a tilt with icc and snow 
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This C] ] iJ czu i desert wd *. -ujiCE tUe ivocLs'* only source of fi \ ed nftnvjtn 


It helped to make the world safe for 

democracy and it keeps us from starving 

B 1/ Frank Parker SEockbridge 






N ITROGEN, the meat democratic 

of all the elements, is the es- 
sential teeter without which 
the ..war for democracy could not have 
been won. In the last analysis, Wait - is 
an effort to discover which of two 
sides can liberate the most nitrogen 
where it will di> the greatest damage. 
For all explosives are nitrogen ™ m- 
pounds— their deadly effects the revisit 

of the ineradicable tendency of this 
liberty-loving gas to burst its bonds 
and hurl in every direction fragments 
oE whatever has served to retrain it. 
From old- fashioned black powder to 
the most modern and powerful trini- 
trotoluol or “T-N-T," nitrogen is the 
basis of them all* 

Even snore WBwatiftl, in peace, is the 
possession of nitrogen in usable form. 
Without its aid there could be no 
plant growth, nor could animal liEe 
upon thiH globe continue. Yet, while 
nitrogen is literally as common as air, 
Fanre four filths oF the volume of the 

earth's atmosphere is free nitrogen 
(serving to dilute the essential oxygen 
and make' it breathable, so that you 
would not be literally burned alive), the 
problem of obtaining sufficient fiitro- 
E0S1 if one that holds the serious* even 
apprehensive attention of scieriti^r 
economists* and the Government itself. 

Before the world became densely 
populated with people who isve in 
cities., and who therefore depend upon 
the annual crops produced by others for 
their food, instead of living on the 


fruits, nuts h and game that were the 
food of our ancestors, nobody worried 
about nitrogem People went where 
food could be obtained; if they failed 

Lo arrive aoou ossouish they starved. 

IFAcft the War Id Faced Slafcaiion 
Up to less than a hundred yea re a^o, 

the entire human race was constantly 
menaced by the possibility of famine 

and wholesale starvation, and nature's 
methods of supplying nitrogen to 

plants through the action of bacteria 

in the aoil long ago became too slow 
to "keep pace with the Env reining de- 
mand of tho human race for food. 

For a great many years the world has 
been dependent for its supply of nitro- 



Thv» itiOWiS die tn-anguL&f lUTangEinene 
rjf thftt Birkd-aad-Eyde ^EORle-pha.'ie 

fumacci with lLjc adjustable ele'ctrod-cs 


gon for Fertilizer upon enormous ri8po&- 
its of sodium nitrate, or Chile saltpeter,, 
fouiid in the high, arid desert region! 

of Chile 4111 d Peru and nowhere else.. 

In late years there has been an im- 
portant addition to this diminishing te* 
source — the production of ammonium 
sulphate ss a hy-product of the Cold Mg 
of coaL But the total annuaj, supply 
From both of the$e sources, about 
2 ; 5 Gl) h ()DO tons from, each, la still in- 
sufficient to meet the growing demand 
for agricultural purposes alone, ■while 
the war's demands created a situation 
little abort of critical. 

Crookes' Advice te Chemists 

Tw'enty years ago Sir William 
Crookes, then president of the British 
Association, startled m by declaring 
that the population oE the world was 
jnere ruling so much faster than its 
food supply that the race would soon 
face starvation unless new means of 
in creasing the earth's fertility were 
found, HEs words carried conviction, 
and his suggestion that chemi^te turn 
their attention to the development of 
practical artificial means of extracting 
the nitrogen of the air and "fixinE" 
it in ug&blfc compounds stimulated 
experiment in that direction. 

As a laboratory experiment, the 
fixation of atmospheric nitrogen was 
old. The main essential of all processes 
then known, tremendously high tem- 
peratures, running up even to 6 .G& 0 11 F-, 









































made the practical application of any 
of them doubtful. Chemists how- 
ever,. aet Co work, The development 
of hydro-electric power at Niagara 
and elsewhere, which made it jmsaible 
to produce high temperatures through 
the electric arc, turned attention to 
this means of accomplishing the 
result sotlgbt. Charl*j 8. Bradley, an 
American engineer^ almost at Che time 

Sir William Crookes waa pointing out 

the imminent need, begun the EL ret 

large-scn'le experiment at Niagara Kalla, 

His process Was not a commercial 
success, b ut a tit lie later a plant was 
established at Notoddan, Norway, 
where Water- pOw^r costs only §3 a 
year per horsepower. There nitrogen 
products were successfully made, 

Reducing Nitrogen from ike Air 

The process used at Notoddcn and 
later at several other plants in Norway * 
known as the Birkeland-Eyde* i« not 

unlike that devised by Bradley. An 

electric arc is produced by leading a 
current of about !i x O0Q volte equaton- 

aly between the poles of an electro- 
magnet, This producea what is prac- 
tically a disk of Heme alx and a half 

feet in diameter and having & tempera- 
ture of about. 3,000* F. The disk 
really consists of a series of successive 
btcs which increase In site until they 
burst. Air is passed through this arc. 

The first product of the reaction is 

nitric oxide* which., on cooling with 

the residual gases, produces nitrogen 

leruxide. The cooler! gases sru then 
ed into towers, where they meet a 

stream of water coming in the opposite 

direction. Thus nitric acid is formed 


in the to we ns, in diminishing degreen 
of dilution. In the Last tower the re- 
maining ^aseiaro brought into contact 
with miik of lime, which combines 

with the gases to form calcium nitrate 

and nitrite. The nitric acid obtained 

in the other towers is combined with a 

base to form a commercial Compound. 

These Norwegian plants were fi- 
nanced by Germany, and their output 
of fixed nitrogen was almost entirely 

absorbed by that country. At the 
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Cflndemier 
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In. tlif Haber pnje- 
t&- sc arranscnLcrit 
like thifl ii LJttd to 

pnxiucr ij:n:noniu 
synthetically from 
atmospheric nLtrafwn 


beginning of the war the annual 
production of the Norwegian plants 
was equal to about 1 0,000 tOUs of 
fitted nitrogen a year, At that time 
Germany imported annually KSQ,00d 

tons of nitrate of -wda., equal to 137,001} 

tons of nitrogen. At the begin rung of 
the war Germany had a Rtocl; of 

1,000,000 terns of nitrate, equivalent to 

to6,0Q0 tons of nitrogen, and a by- 
product ammonia capacity of 550,000 
tons of sulphate of ammonia, equiv- 
alent to ll3.,0UO tons of nitrogen. 

It is known that the Norwegian 
plants have not been commercially 
Rucceasful. In Germany Reveral other 

prorates for the fiction of atrtiDH- 
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pheric nitrogen wore developed. all 
of which helped to supply the enor- 
mous quantity of nitrogen product* 
required in manufacturing explosive, 

Gno of these processes, developed 
by two German scientists, J>r3, Fratik 
and Caro, who began their experi- 
ments in iSS8 s is known as the ryamv 
mid process. It 33 based upon the 
fact that calcium carbide, largely pro- 
duced as a source of acetylene gaa, t nay 
be induced With Comparative ease to 
absorb nitrogen, ILiler forming a com- 
bination of cslcium, carbon, and nitro- 
gen, known commercially as eyanamid- 
This is the only process that hi*s be*n 
installed on the American continent, 
u plant in Canada^ at Niagara Falls, 

having been in operation for several 
years, Wilh an annual capacity of 
about $0,000 tons. 

Production of Cyan a mid 

la 

The carbide is pEact«d in the furnace and 
the reaction is initialed by local resist- 
ance heating lo a temperature of 1 

2000° F., the conversion proceeding: 

Lo completion without further heating. 
The nitrogen is obtained from liquid 
air, manufactured by compressing air 
to a density of TiOft pounds to the square 
inch and cooling hy expansion. When 
the liquid air begins to rise above sis 
normal temperature of — SlE 11 F,, pure 
nitrogen boils off, The compound of 
calcium carbide and nitrogen* known 
commercially as cyamamEd* Is itself 
valuable as a FertiEisser; by treatment 
with superheated .steam its nitrogen 
may he released to enter into COTnW&a- 
tion with the steam, forming am- 
monia, Ie* GermaEiy about liflCbElUO 



In the dectfic furnace t-^own h*jv calcium cnrlxidc i* made hy his^E lime end coke at a 
hl^li temperature. The carbide combines, with nitrogen at tOWF F, to form eyLuraaEnid 
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tAjkmfi pure rutrogmi gas by dLs^Hio^ liquid wr formed under n pressure <sT SW ) 1 pounds to 

th e square indii At a temperjiture af 31-3' below sero, gw; of the festutes ol (he cymmld proceaa 


tom of eyinamid U being produced 

inmully. 

The other process of fixing atmoa- 

pherie nitrogen, on which Germany 
mainly relies, in. the Haber pros™. 
In this, nitrocen and hydrogen gaaes., 
under a pressure of 1 , 5-00 pounds to the 

square inch, are paused through a 
chamber electrically heated to a iem- 
pffAton of 1,170* F„ As a result, the 

nitrogen combines with the hydrogen 
to form ammonia, Although this 
process: has long been in operation in 
Germany, its technical details havfl 
been carefully guarded, &nd it took 

chemical and Electrical *atp-t«r ts n>tTL- 
ployed by the- United States Govern- 
ment nearly u year to discover its 

secret from patents obtaEned^ili this 

country. 

The Ha her Process 

The Hnbtf process involves the 
presence of what lb known in chemistry 
as a "catalyst / 3 ft has 

been found that certain II 


sists of a small bit oF "saporigy plat- 
LiHIzej," Or asbestos, fibers coated with 
platinum black. When this held 
over an open unlightcd ga*-burner h 
the presence of the platinum causes 
the hydrogen in the gas to combine 
with the oxygen in the air we th 
such speed and violence that great 
heat is generated by the reaction, the 

spongy platinum becomes: incandes- 
ce ni H and in a second or two is SO hot 
that the gas ignites. 

In the Huber process the catalyst 
is spongy iron., although any one of 
Fievera] other substance* probably 
would answer :ts well. 

In the electric arc process the first 
product id nitric add, which is directly 

usable for explosives, tn the cyana- 
mid and Haber processes the ammonia 
product is best adapted for use an 
fertiliser, but is readily convertible- 
in to nitric acid by pacing a mixture- 
of ammonia and air through a red-hot 
platinum screen acting as a catalyst. 


The fact that nitrogen can he fixed 
directly in the form of sodium cyanide 
by the action of nitrogen gas on a 
mixture of soda and coke has been 
known for many years i but, while 
English, German, and American scien- 
tists have cried their hands on el com- 
mercial adaptation of this reaction, it 
is only recently that an American firm 
has been able to prepare aodium 
cyanide for the market by this process* 

A Lma-TtmfHimttirti Procc^ 

i ■ - ■ 

Intensive study of the Various meth- 
ods of speeding up L he reaction hae led. 
to the adoption of special apparatus, 
and, at a temperature nruund IBOQ* F., 
with the assistance of a specially de- 
veloped catalyzer, an unusually pure 
cyanide U formed. From the cyanide 
It is easy to prepare ammonia quumti- 
lutively. 

One advantage or this sodium cya- 
nide method of fixation, aside from the 

low temperatures need, 
is that when ammonia 


elements or compounds 
— the list is constantly 

beinfif enlarged — have 

the remarkable prop- 
erty cf caufting other 
E? ub stances to coin- 
bine chemically, often 
in entirely new for- 
mats Otis, without 

themselves under- 
going any change or 
entering into the new 
combination. A fa- 
miliar example is the 

Common device for 

hghrimr gas without 

matches, which cort- 
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TJu! c-rade nitrate is *hovtlcd into Tht nltratt mining, in Chile is 

Eeachins-vata, where it ia purihed nearly aU nujfaoe work At little cwt 


is made from the cya- 
nide, another product 
rtf commercial value is 
aUc obtained — sodium 
formate. This latter 
material can be used as 
a starting-point for el 
number of artificial fla- 
voring oils, for a whole 
line of useful solvents, 
or for making the for- 
mic and oxalic acids 
that are so nccessary 
LU our dyeing procesaen-, 

for instance,, and w hich 
were- formerly Imported, 
chiefly from Germany, 
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Popular Sctmct Mwifily 

Extracting Rheumatism through the Skin 




An X -my pin A u i ; i pi i i-J to wil v u 
a dineaMfd J, ThjeLimatic H yuirit 


iFLiVJincnLibandrjwGimil on the 
'-kin hv the Pridturm 


THEN you hav* un 

ache in an elbow or a 

kn«o, you apeak of your 

^rheumatism," and often 

attribute it to a change in 
t lie wea L her.. But t hat sa me 
^rheumatism" ia usually caused by 

germs, microbe, or bacteria located 

in bo me other part of your body. 

Often there is a pocket of |JU-!i, or 
germs, "hidden away in the root o£ a 
tooth you think is sound. One day you 

begin to have severe twinses of "rheu- 
matism” in your big toe. That is be- 
cause members of that little colony 
of gonna located at the root of your 

tooth have started on the war-path. 
They are sen [Ling out a few scouts and 
much poison gas into your blood and 
lymph. 

These enterprising little germs snoop 

el round, keeping a^uy from your 

leucocytes,, or white btood corpuscles,, 
and anti-poison tissues,, always watch- 
fully wafting for their big chance. 


The soldier w table lb suffer iag with an ail mem 
*1 a fib; which the =aiJgeoa b treating with L>f. 
Pridham's Juublc niCru Kilt; applied externsiEly 

which comes when you inflict a slight 

Injury on youmclL You may aiot 

notice that you stumbled and hurt 
that big toe joint, hut the scouts from 

that germ colony noticed it, because 

they have found a weakened spot that 

cannot resist their onslaughts. 

They arrive in droves and feed on 
that spot, lodging there until they have 

act up itn inflammation which you 

call “rheumatism." Tubercle bacilli 
sloughed off the edge of a consumptive's 
h \ tire or Intestines will do the mime 
thing aa the germs from the pus pocket 
on your tnoth. Diseased tonsils, 

dysentery bacilli in the bowels, icarle- 

tina germs in the throat, pneumonia 
cocci in the lungs, adenoids* stone In 
the bladder, urological diseases, nr any 


spot in here a neat of germs 
is located, may be the start- 

ing-pomt of "rheumatism.” 

Dr. Fred Pridham* of 

Johns Hopkins Hospital in 

Baltimore,, has devised a 
treat merit for joint affections that is 
being used very successfully at the 
military hospitals where it has been 

introduced. He ujws a mineral, double 
nitro-peroxide. which actually extracts 
the inflammation. 

The salt is mixed with a starchy 

BLfbstanca which holds Its action until 
it is placed on the skin over the dis- 
eased bone, from which it extracts the 
imp uri Lies, the germs, and their 
poisons. 

The mate rit l is sprinkled on lint 

or gaUze and placed On the skin over 
the diseased bone. When the doctor 
removes the dressings from six to 
twelve hours later, there will be seen 
blisters un the skin. If there is no 
infection thesait will not affect the akin. 


Voice -Tubes for the Ship’s Gunners 






I N ft naval battle, the range ls ob- 
tained principally fey men stationed 

in the mast-tops, the readings; of the 

instruments being tele- 
phoned down to the officers 
in the plotting-room Mow 
the warship's, deck. Here 
the instrument readings Are 
quickly transcribed into 
terms of gun ranges and of 

singles of horizontal deflec- 
tion. 

These calculations lire 
then sent to the gunners 
through speakiog-tubea^ al- 
though telephones and. nu- 
meral Indicators are often 
used, to make sure that the 
orders wilt he understood . 

For, when the battle waxes 
hottest, either a voice-tube 
or a telephone is likely to be 
awept away. 


I Ei big battles the gun that bus but 

one channel of communication stands 
grave chances; of being Cut off from the 


Here 14 a v&icc-tulx equipped with a mceaphonc outlet 
which JuiTtMivra the Intensity of the touud. This plioto- 
gjrtvph WD.3- rukm on bouiU of the U. S. S. Joirtit 


rest of (J|e ship. Should that happen, 
the gunners would have to depend 
upon the gun's telescopic sights, and 

there would be no checking 
up oF hits or misses by 
the spotters in the mast- 
tops. 

Thus the me ana oF com- 

mu mention is the erux in the 

modern method oi pointing 
and 
guns. 

Lubes 

ferret! 

tUS. 

The speaking-euhes ire 
metallic pipes made 
tight to conduct the sotUida 
efficiently. Nothing short 

of ft rupture or a large hole 
torn in the tube by shell- 
fire will impair its operation 

to a dangerous 


a battleship’s 

In our Navy, voice - 

are generally pra- 
te electrical apparu- 
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How a little switchboard runs a theater 
employing more than a thousand persons 

By A. M. Jungmann 


Y OU are going to forget your cares 
and worrit ill an evening at 

New York’ft Hippodrome. You go 

early so as not to mist anything, Just 
as you act tie into your scat the orches- 
tra begins to pity. Ill 

a few momenta the show 
is on. The great- ted velvet 
curtuine are drawn buck, 

imt! tableau niter tableau 

is pre.Hen.ted to your eyva. 

Hundreds of performers 

thtohg the stage. Ele- 
phants and horses do their 

upts. The great turnk is 
opened,, end diving girls 
splash in. 

Repairs Behind f/ie See n es 
Between the first and 

second act* your wife turns 
to you with, ' H Qh! Look* 

Henry, that lovely velvet 

curtain hue a big tear in 

it!" 

Yon look, but don't see 

the rent. While your wife 

tries to show it to you, the 


little electric switchboard operated by 
Clyde W, Powers, the stage director. 
Every time Mr. Power* pushes a but- 
ton he starts something. When the 
orchestra begins 1o play, it h bemisc 




Mr, Powera communicates the need. 

of a new Ught by pressing a button. 

Each net is Carefully timed. So many 

nunuteg myat be allowed for a certain 
actor to do his psi-tl* jso many seconds- 

for another. Mr. Powers 
counts the minutes and the 
ueconds he- a miser counts 
his gold — nothing escapes 
him. In a sense, the 
audience is timed too, for 

actors are per- 
mitted a lew seconds be- 
yond the time for their 
acts in Order to receive 
the applause of the audi- 
ence. After & show has 

been Oh a few days, the 
time the big hits require 

for applause b definitely 

set , and no actor may how 

more bows than can be 
made in that time. When 
the last second arrives, 

one of the little buttons 
on the switchboard is 
pressed and the next cue 

m taken, 

this efficient 
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How LjL j j bIlAw Si tJit: New Yurie 
Hippodronju is diructccL The 
ntfiEtrfLrH:l.or d. 4 >san'tyc]l c 1 'Here, 
yog man, briiLg u&ycuir 

dcphftn&s.'" He juat preMC? h 

button- In nne hundred ajwl 

ecvaity- four minute* two hiirt- 

dfCd ftnd. twenty cuts att fciven 


DsisaSa of iht 
wonder- workfayj 
tr.vitclLtii.-ard which 

Dimt y ij L i UkC c n - 

tTJlJl C ra JELi-i CJCltS 

of ]iJ 74 persons 


Should llicswltcli- 
bo^c d fail | it never 
hud) the tell eplkcrK 
is nt the service of 

the stiigE in jm_cigiVf 

For the cmerg-cney 
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curtains are drawn back and the next 

net begins, 

■'Never mindp Henry r ," whispers 

friend wife, 'TS! show It Lo yo u next 

time/' 

Womnullke she doesn’t forjjetr but 
fthen the great red curt silos ate drawn 
across the stage again* your wife can't 
find the tear. You think it wasn't 

thpre. It w r its- U r hilc yon tverc 

vvatching the sta®fl l busy tnilora nencly 
darned the rent. 

Suddenly you say to your wife; 

"Say^ there must be an awful racket 
out back of the scenes. rjireetore 
yelling at all lhaE crowd and getting 
everybody in on time/' 

-I I don a t hear ft,” she replica, 

Dnn h t look patronizingly at her. 
There isn’t Emy noise — no one yelling 
ordere. The whole show is run by a 


a button h-iis been prewed. Every- 
thing you aee done ia done in re- 
sponse to a button on that little 
board. AelOra., musicians* property- 
men, carpenters, electricians, tailors, 

animals, all obey the buttons. No 

one says on y thing. One thousand 
and seventy-four persons help make 
your evening a success by obeying 

the orders ol these little oleetrte 

buttons. 

Even the Audience Is Timed 

The performance laata fugt one 
hundred and seventy-four minutes- 
f n chat time Mr, Powers gives two 
hundred m& twenty cues by presasng 
the buttons on hti awstchboard. U 
an electric light bulb la not lighted, 
no ose shouts for the electricians; 


little switchboard wore to £Ct out of 
order* what then? There ia a tele- 
phone* and* if that fails, a ape&king- 
tuhp ig ready to carry the orders that 
direct the show. But* fd far, the little 
switchboard has never failed. 

Obedience the H a/f/p- H>rJ 

The same system |g usod in ro- 
hearfsals, At ]io time is shouting or 
Confusion permitted behind the- scenes. 
Bo thoroughly is the idea of Immediate 
obedience in £ mined m all Hippodrome 
employees that a nlgna] mugt be obeyed 

no matter when it is received. If the 

clophanCR were summoned on the 
stage at an hour when the elephant 
man knew there waE no rehearsal, he 
would lose no time in marching his 
beasts up the runway and on the stage. 
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Cold? Press the Button 


Carry an electric stove in your 
glove, and light chills with the 
modern substitute for mustard 


All wmpf ed up i.u Lhra- 
hlfjnket built with seo 
t iOQB of wwt, cnnvar., 

and, asbestos wi-th wines 
AtitdlKKi in. all lie has 
to do is piim in on tk 
lighting, dreu-it 

irnd sweat Out that 
cold. Charles Fdftl- 
nr.'T. g , nf St. FiliiI, lias 
pa tented this idea 




Charles Doe bring, of N t \v 
York. has FititI things so 
you can v*- t n sand and elec- 
tric ta-ith. fl ]L in offW- He 
tucVs you in your cosy 
land -bed with Flexible un til I 
ihecla between which the 
electric current La generated 
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No imjc need the 

rnotormari blow u EL 
rhilted Angers. AlrLr- 
Zcgkcndorf., of Cincin- 
nati* ha? invented on 
aabe^ios pad filled with 
wines to (to in jjlovc or 
Bnktto. T3k- moror- 

mr.n hitches U]i his 
glove to the ear eua 1 - 
rent rind ia ooiuFoi Lublc 






Forgetting the hOa-ac s 
Ida FojfCtwc£ , dF St_ Faid. 
baa UkvcjLLC-d an c L r ft r i: ■ 
blanket LkuL Will sweat 
cut otd. Dobbin"? ill? 


With this dostticaily heat- 
ed bath-robe — Fof which 
Edwin S. Knyncr, of 
FLquu, Ohio, stands liksu- 
XK- — yo>u cim shave in 
rTjm.!'nrt in the coldest 
bath-room. But primari- 
ly the deviw it intended 
ai a oonvenknt way *>T 
giving deetrk treatment 
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Swathed in thi^. ^Lwtric 
sweat big -robe invented by 
Andrew Phillipti* of St. 

Lcuir, he gets TujJdfrh 
hath results without hav- 
ing to tip the rubber. 
The rob? i»- a twndayer 
affair wi-th the eurrent ■ 
caffyiiiE wire? wtwked in 
between the senmt 


4 J 
























P&pittaf Science- Mowtfrt# 





ABOUT fourteen distinct strains 
/A of canaries are known,, and. an 

"* * almost endless number -of varie- 
ties. The common canary is reared 

primarily for ita song. 

Before the war song canaries were 
reared in Germany; now moat o£ the 

singtsiE birds e&mt from England. 

There is no reason why Americans 

should not train their own singing 

Canaries. It reems to be necessary 
merely to put the toErdis in a room with 

stood songsters, the voeal powers beins 

developed through imitation. But 
careful watch must he kept, and a 
bird that develops harsh notes must he 

promptly removed:! he must not cor- 

rupt the purity of the tone of his? 

brothers. Sometimes a mechanical 
"thriller” is utilized in training, when 
the birds are silent, 
moulting 1 period. In s\x months or less 

the education of a singing hi rd is com- 
pleted. 

Mr, Alexander Wetmore, Assistant 
Biologist of the Biological 
Survey;, U. S, Department of 
Agriculture, has given the 
subject of the nuirtaiierncrK 

and care of canaries so much 

attention that we cannot do 

hotter than to abstract one 

of his papers on the subject. 

M itf(£ the. Bird Comfortable 


First of all, he assures us 

that cages should he chosen 
primarily for comfort. The 
Square cage, in his opinion, 


in during the 


is best. For a single bird, 
ra^e Rhould be at lease 9 1 j inches-: 

long, 6 ! 2 inches wide, And 9 

inches high, A fine-mesh screen 
may be secured from the dealer 
and fasiened around the lower half 


of 


the scar 


the cage to prev 

ter i he of seeds and seed-hulls. 

A common substitute for this is 

held in place by a 
around the middle 


mdrn hag, 

-siring 
of the cage. 

In a cage of the ordinary 
size three perches are suffi- 
cient, One should he placed at either 
end, at w distance that will allow easy 
access, to the food and water rerepta,- 
ek-t, and the third elevated above the 
middle of the cage. Pot reasons of 

cleanliness, one perch 
should not he directly 

above another. 

An English au- 
thority gives 
the stand- 
ard slEC 
for 


Tiki: ant of Feather*. $n sIr hi url .lein IJlLr 
hiid apart cram ihf evrryJaF ranpry 

tom covered with several thicknesses 

of paper, A better plan is to use the 
heavy eonfre-grade sandpaper* known 
ay gravel -paper,, that may be secured 
from bird dealers. This should he 
renewed whenever the cage is. cleaned, 
and In addition the pan should be 
washed 111 hot water from time to 

time. 

IVh&t to Feed the Birds 


ThL* bird, 4i Litslc ■: 
uanary, L'J- like a 
Skye CErrier inaa^ 
much ns. its eyen 
sne entirely cdP * 
etf ilcdhv itg topknot 


A Scotfii iauev canary 
bird — bred 1 is develop 

the hump cn ita buck 


Insrrad of bring, y ft] law, tiria bird, 
the Ibicfij raaary,. bus vdri-e- 
gated pliumv; hetwe ita namt 


The food requirements of canaries 
ire very simple. The prime requisite 
a supply of canary seed to which k 
added a small quantity of rape seed 
and a little hemp. If canaries do 
not neem to thrive* it is well to 
examine the seed supply and 
crack open a fetv of the 
seeds to make certain 
that empty husks 

alone are not. being 

fed. Too much hemp 
seed should be avoided 
m it is very fattening. 
In addition to this 


Making Your Canary Feel at Home 


the proper care of your 
ca nary, you’ll never need to ask, ' D ick v 
, Dicky bird, why don’t you sing?’* 



Another canary with a hump 

I gkDJj 

fnney; it is ii very Tar? "hind 


\ 

| 


breeding cages as 32 inches long, 1 2 
inches wide, and Ifi inche4 high. Sev- 
eral types of Open breeding cages. made 
of wire may he obtained, or a box with 
a wire front may be made, 

fare of the Cagvs 

Though canaries, when acclimated, 
can endure a great degree of cold, 
they are very susceptible to sudden 

change* in temperature, and cold 
drafts are fatn-1. This should be borne 
in mind in chooning a place for the 
cage. The room must be kept at a 
fairly even temperature, day and night. 
Wherever placed, the cage mu at he 
kept acrupulciuily clean. Seed sup- 
plies must be replenished and water 

renewed each day. The receptacles! 
for there necessities should be cleaned 
and washed carefully at short inter- 
vals. Cages that have removable 
bases should have the tray En the bot- 


s-taple diet, lettuce, 
chickweed,. or a bit of apple should he 
placed betw'ren the wireR of the cage 
frequently. Bread. that has been 
moistened in scalded milk, given cold, 
m also beneficial at time.*. Perhaps 
once a week egg Itiorl may be given. 
This is prepared by mincing an entire 
hard-boiled egg and adding to it an 
equal quantity of bread or unsaltecl 
cracker crumbK. Cuttle-bone H-hould 
always be available lo the eanaiy. 

In Ihe breeding season cre food must 

he given daily as sPOtt us the birds are 
pgirtd. It may be discontinued or 
given at Intervals of three or four days 
when the female is incubating. The y olk 
of hard-boiled egg only may he given 
for the first day after the young hatch. 
Seed should always be provided. 

Under normal condition* most birds 

probably bathe daily. China dishes 
that are not too deep make good bath- 
ing receptacle!* In winter the water 
should be warmed until tepid. 
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The Community House for Soldiers 

An experiment in democracy conducted by several 

war organizations and financed by the people of Ohio 


AN army representative of th.fi 

highest type of AmerEcfm de- 
mocracy eanntit he turned Out 
by mill t ary machinery alone. We 

have eomo to regard the contentment 

of inert in training as vital* 

To the American Recreation Associu- 

tlon j operating in their war work under 
the name of War Camp Community 
Service, fell a difficult task. Making 

sure that the men find available the 

■ - 

best, and only the test, that the 
Jar titular community affords, hut 

ieen their t aak* Into more than sis 

hundred towns and cities the W r C,C.S, 

has sent trained workers. In stimu- 
lating each community to utilise its 

uwti resources in the most effective 
manner, some unique institutions were 

evolved. 

A Unique Community House 

The first Community House was 

huitt at Manhattan , Kbmm. The 
most interesting one, structurally at 

least,, is at Chilltcothe r Ghio„ near Camp 

Sherman. It is in the form of ft great 
Maltese ema. The people of the 
State of Ohio were aaked to furnish 
the funds for its construction smd 
equipment. 


By Raymond B. Fosdick 

The Camp Sherman Community 

House has become the Mecca of people 

from all over the country who come to 
be near their sons, husbands, sweet- 
hearts, and brothers in the camp. 

Here, too,, the townspeople mingle 

Freely with the soldiers: and the com- 

muniiy activities, the musical life of 
the town,, home talent entertainments, 
and social life generally is conducted 

on a scale heretofore impossible with 

email-town facilities* 

/fn Experiment in Democracy 

The lounge, occupying the entire 

central space of the building, opens 

on one side into the restaurant and 

on the other into the auditorium wit h 
its stag£B extending across one ends 
and when these three rooms are thrown 

into ome 3 as can he easily accomplished, 
their seating capacity is fifteen hun- 
dred. A large reading and writing 

room occupies the fourth wing of the 
home, and. from it open women's rest 
rooms and smalt juniors. 

Built on the curved driveway lead- 
ing from this central building to • the 

main thoroughfare, are the other 

hostelries of the ^community"— each 

a model lodge an itself, harmonizing 


in color and architecture' with the 
main structure These provide sleep- 
Sng-rooms wit Si baths, writing-rooms, 

smoking-rooms, and women's pariore- 
The Community House wsu an ex- 
periment In democracy . The results 
are gratifying. There is noticeable be- 
tween the officers find men a cordiality 
that old-time military' authorities 
would have declared impossible. 

Tlie change in the attitude of com- 
manding ofiicera in regard also to 

bringing women into the camp en- 
vironment is Interesting to observe. 

A C&ntriiuiioti to Community Life 

It was General Glenn who did moat 
to hasten the building of the Camp 
Sherman House, and to make sure that 
every comfort was furnished the fami- 
lies of the men coming there. The 
Community House meutLS the re- 
establishment of the normal social 

relations of life for the service meit H 

mui I uni sure that every dollar which 
Manhattan, Svansas, pr Junction City, 
or any other town ha* raEsed l>y bond 
i us Lie, or the State of Ohio or the 
Rotary Club have pledged, will con- 
tribute not only to the soldi err?' need, 

but to attaining the ideal town life. 


to 



ft wfl* c^Hiatryctsd jointly by several WAr OfimlntlofH, flcid AiniLllL^ltYfJ by W*Lf Camp Ctfinnn unity 
Service, its gbject bean* to promote oondM nocLpl relationships between rivilLatiB and uoLJurra 


47 















This shield of prismatic £.3 aiul 
deflects the glare of your lamp 



HHS05TAT VOLTa^HTEJ^ 


^0jMdar &UAts AfrmWrt 


Some New Answers 

What invention and ingenuity 

and comfort of truck. 


GAiDLITflt 


The rheostat rndJi^tW on Vo-tu 
“tfiAT the number Of gnEJona: 

of gasoline in youe tank 



WEDQf &lCi:k 


P:QW fit AM 


WEDGE BLOCK 


JA W lv :. M ft F R S 


The trc>] Ley- repair auLj mobile 
ped with Indderi. tools, and 3 

ha^ prove! d«thc in Cl 


lEuFR. 


The lorh-Eisir ihnwri 
here is the in > :-ij in 

Vention for foUEng 

the automobile 

thietea, J l l b 

'ampdr, easily at- 
tached, anil per- 
mit" the niOvLii^ of 

thccjirEn uiae tffkr 


Double -width iraeiLOn wheels enable 
this heavy tractor eq travel over soft. 
Krtfchd without sinking in LElt catth 




To remove the rylindcT-head turn the eoenitriL 
Lever FhsteiSCf Of the claw- dumfi and slip Off pins 


lh.it thesjnmg jaws oF the plow-beam in the tttfjpler, 
insert the wedge -block. and yOllr pLow is coupled 



To increase the tfSOtUm power 
of small cuts puHing, ii heavy 
load, they m&y fee UOupled hy 
IcHMfmg the Forward end of en<h 
air upon the truck ahead 










































■lamtaTift I9l9 



to Automotive Problems 

are doing to add to the efficiency 
tractor, and pleasure cars 


A oew electric hepter Fgt the 
i n'aTtt manifold that will did in 
stinting; the automobile mSgilLt 



INTONE ?,VJiiFQLt) 


HEATJNG 
CflJj, 


c J — w 1 

■wires c.s pAKrt 



TluS- device indurates 


BlJf. 

PfStt** 

TO 


automatically the air 


pfHJip in your tine 



A rolling-mill in Ohi-r- k lacdtcd JibouE five miles Imn Ore neamt d(y. T-0 wJvfc the traciapo-n h tittn problem, an 
flutomafrile truck fljid (rai-kir are ilmkI to Lorry tbem.cn From the cud of the cot Sine to the ~i i* 1 1 arid bad: again 



Thij rJiuL'k .-u.bbUd’tH.l fdtf 
Partib has three colled 
Apntijj:? and four of them 
arc iL-ied for each car 




■L k 


l-MMA TIM PUMP 


] f you OK osif Of these 

it will be j^hihle 
ti? lift the cisr 


laiEumatsc lacks 
tar y a u r engine 
by fllr^pfWiR 




Ynu can try the petcudrs of ynur oil 
ihsppch u i-Jiaut any discomfort by 
rods CJClfncUwi in the runrun* hoard 


-1 


i 


* 
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1 



+^*311 buahg 


MEIS FfcrtOlfiT GaS OuT MERE; 

> e f i — - , ■ — 


0PERAT1H& 
WIRE 



, - 


■■■ 

la 

V 

—A, 


I I 

- a 


V 


i-IW 


‘1 


EXHAUST 

MAhIPOiS 


-II 

!T 


f- . 

W- 


'■L .1 


This r.HW type or automobile 
CShAlMt-BH? whvitle require -r no 

electric current to operate it- 
Jfc is mounted cm the sehauRt 

nLardfoldi and it Set lev i<aifc by 
a wire from Cht ptnld-bOard 





Thi • coUapfible cot with a mattruss and. 
Cent roof, is likely to appeal to 
rtutomobiSc tourists far economic Tcmsons 


To lake up Uie 
v/tiif of the wonn- 
Ktar csl the steerbig 
device, a mechmik: 
has invented thm 
adiue tabic 
trie eSuift bearing 


ECCI:^Tfl.LC 

BUSHING 


WGKM 


4L» 





























Fopuitir fSeimec Mon&hht 


How the 




Works 


The message that reaches him may be a wild jumble 
of letters and figures, but it scon gives up its meaning 


T HE military cipher expert- gams* 

only a smalt share of war's 
honors or glory; but in the quiet 
of his office, hi* swift, subtle, and uiion- 
tific efforts in deciphering intercepted 
dispatcher mid orders many tl rites bring 
deles L and disaster to the enemy. 

Ot-hEr branches of the military serv- 
ice, en gaged upon more active duty, 
gather the material, which ia laid biter 

before the man whose task S3 the solu- 
tion of ciphers abnt reeled from enemy 
coirtmuisicfttlons. The scout patrol- 
boat, silently plowing the waters off 
OUT Atlantic coast in its quest for sub- 
marines, suddenly picks up from the 
ether the following message, which 
is recorded by the receiving instrument 
of tho wireless operator on board: 

3SIU U WSBSlLD ft 7 LALA 
NABDEnLVDBNLFCOETI 
ITOR{j H F K A l tt L M T R M T 

The wirekea operator instantly 
perceives that this is only t-00 evi- 
dently a cipher dispatch nE the 

enemy; and, since there are m 

other enemy craft suspected of 
being in these water a, it must be a 
coin municuL loci sent by one U-boat 

tp another. 

No Cipher Indecipherable 

The message is at once rushed by 

the quickest available means to the 
nearest oilier of the Intelligence 
Depart mailt, where it is submitted 
to the scrutiny of the cipher expert. 

It is accepted by him BA on 
axiom that no practicable mili- 
tary elpher is mathematically 
indecipherable, But it requires 

a remarkably lonff time, an a 

rule, to decipher even the sim- 
plest kind of menage. Tbfllfr 
fore speed is essential, so that 

advantage run he taken of 
the news contained in this 

secret communication before 

it is too late. 

So the cipher expert starts 

to work immediately. Hia 

office is amply supplied with 
all (ho known data and material 

by meant of which the moeC 

up-to-date cipher communica- 
tion may be solved. He is 
provided with tables of fre- 
quency of the language of the 

enemy country, covering single 

letters and digraphs of duals or 
pairs. He knows that ciphers 
are divided into two general 


By Charles A. Coliman 

classes the transposition cipher and 
the substitution' cipher; and his, first 

endeavor is to learn En which class 

this dispute h belongs. 

How fAc Human Mind 

* 

Substitution ciphers may be made 

Up of substituted letters, numerals, 
conventional hrfgn.H, or combinations; 

of all three. The human mind works 
along the same lines- always. The in- 
ventive man creates, but hie supposed 

invention is, in principle, many hun- 
dreds of years old. For instance, the 

basic system invented by the Abbot 
TfftMm {1462-1516} represents the 
foundation of the modern Eoihgtitution 


MM 


E-iSJ 


in 

Il^i 

2 I 

fn] 

KB 3 1 
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Li 






! i.i E5 


rtIO 


The jxittiim cipher npimor be rl*-mdrrl 
wilhuut the old nf EhLi gmuntf wird 


A. 1 1 



eisT! 


S 




liiTf 


ciphers which arc mout widely used!. 
Transposition ciphers are limited to 
the characters of the origins! text, 

which are rearranged singly according 
to ao me predetermined method or 
key. This method of secret writing 
La, used to obviate the difficulty of 
deciphering substitution ciphers, since 

it is essential that the recipient of the 
mesa age solve Et quickly. 

Fortified with bis knowledge of the 
various known cipher systems,, the 
cipher expert closely examines the 

measure that has been submitted to 

his scrutiny. Much depends upon 

this initial scrutiny, in which all of 

hia natural powers and talents are 

flailed into play. He soon makes up 
hia mind that his frequency tables 
ft re of no use in this emergency, 
since this Is not ft substitution but u 
transposition cipher. Furthermore, 

he recognises it m & special ty pe of 

the latter class, from curtain plain 
indications, such as the use of the 

figure "S rp and the Junction of the 

letters “Da," which represent a 
key. In fact, he suspects that he 
has before him ft form of transposi- 
tion cipher known as the " , net,' s 

” or 1 



ir 





Af part of bis office equipment, 
the expert is provided with mc&L of 



the known forms of "nets'" or 

“pattern*,'* w^hich consist oF per- 
forated squares of tin or cardboard. 
In this Instance he discerns the 
use of the medium known as 
Flefraner's improved pattern cipher, 
in which the pattern or stencil 

called into play has fifty-seven 

small round hole cuts out of or 

punched into the carton, each 
of which has room for one letter 

or number. 


The Fkissmr "Pattmi 


i 


The perforated pattern, which,, when p Laced on the 

ground card, di-wloscs only the letters to &c read 


The pal tern is a perfect square, 
and the perforations have been 

made according to oerluin 

mathematical calculations. f.u 
that, when the pattern is placed 

upon a sheet of paper, Et may 

be moved in four different posi- 
tions, and, letters having been 
written each time in the open- 
ings, the entire pattern surface 
will be covered with a cipher 
Of fifteen Sines having fifteen 
letters each, or 225 letters in ft 11. 

The reader need only refer 
to the accompanying chart to 
fashion for himself a pattern 
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out of a sheet of common writing paper, in writing the cipher, and verifies 

when the problem w ill present itself this fa-cL in that exactly forty- 

til him in the most simplified form, nine letter openings have been used, 

The entire pattern surface is divided although in two instances two 
into squares, running from No. 1 to letters each have been placed in the 


No- 7 r and the size of the communicii- 
tion will depend upon the squares 

Rejected, ;lf. follows: 

The entire pattern, surface, that 
is, to the seventh square, presents 

15 x 1 5 openings, op 2S5 Setters 

No. of 



OpeninRB 

Letters 

Sixth square 

13 x ia 

1W 

Fifth square 

11 X II 

121 

Fourth Miuare 


31 

Third square 

7x7 

4& 

Second square 

5x5 

25 

FI rut square 

3x3 

& 


How to Use the Pattern 

In the corners of the pattern 
are indicated the four diflerent 
positions in which it should he 
moved: namely, >1,. the first pOsJ* 
tion; H, the .second: C t the third; 
and D, the fourth. It is possible, 
also, by reversing the surface of 
the pattern, to obtain four ad- 
ditional positions ! Ei F,G, Ii\ l blit , 
since UO communication of such ex- 
tended length Lb under consideration, 
%hm matter may he left to the further 
experimentation Of the reader. The 
pattern should be moved always from 
left to right. 

From the above sum of the letter 
openings should be deducted the 
central perforation, which is not 
intended for the substance of the 
cipher menage. This Opening hus u 
special significance, since here 3a placed 

the capital loiter iA n B r C, or D) 

that indicates the position of the paL- 
tern in which the enciphering of the 
mesumge was begun. 

The cipher expert, hearing these 
faces in mind, recognizes from the 
use of the number that the third 
square of the pattern ha* been adopted 


openini's. 



L> 1 1 1 1 L ~ 1 1 1_; dat \-zirii sjbftut. uccurduiK. Lu- well 
knuv-n tuI ea, he mdIvus the ' 'pir.ltm' " ciplsci 


No w, in beginning his ^\ork of de- 
ciphering, the -expert draws on a sheet 

of paper a square that corresponds 

in size with the third .square of the 
pattern , and 111 Is it in with 7x7 small 

eirelcs in positions! correspond! iur with 
the pattern perforations. 

The next, step that the -expert 
takes is to write the tellers and com- 
binations of letters of the hostile 

radio message, which results in a 

table of seven lines, of seven lei Lera 
each* as follows: 


0 

I 

U 

O 


3 

E 

5 

I 

L 

D 

R 

Z 

L 

A 

L 

A 

N 

A 

B 

D 

En 

L 

Y 

Db 

N 

L 

F 

C 

0 

E 

T 

1 

U 

O 

R 

G 

El 

F 

K 

A 

I 

R 

L 

M 

T 

E 

M 

T 


Now the decipherer places hia pat- 
tern upon this table of Letters, and 

diaoovors that the letters "Da" 

tit into the central hole. So it Is 

evident to him Ehat t3ie writer of 

the message began hla communica- 
tion with "D," the fourth position. 

He therefore arranges the pattern 

SO that appears in the upper 

left-hand corner, and the openings 
in the pattern dinclose to him the 

following series of letters. SO RZ 
A L C T O K L M. This does noE 
m&ke sense, and the expert reali bps 
that the writer adopted position "D” 
for purposes of mystification. Fur- 
ther observation inclines him to the 
belief that the use of iJ E>a lf hr a 
key indicates that position "D” 
was utilized merely as a "stall , n 
and that the real messag* was begun 
with position '"A/" 

I he Message at Last 

Turning the pattern ihto the next 
position, with **A in the upper 
Left-hand corner, he reads as follows: 
"Will Be N N E Fixe '' He per- 
ceives that he has hit upon the 
proper solution of the cipher, and, 
turning the pattern to the left again, 
to position "B," then to position “C,' r 
he obtains the remainder of the 
mesa age, which reads;: '"Will he 
NrN,E. Fire Island Lights Tuesday, 
four A. M-” 

All is now known. The proper 
naval authorities are nodded, the 
machinery of the coast defense is set 
in motion,, And on the day., the hour, 
and in the position indicated, two 
U-boats are captured or Bunk. Aiid 
perhaps the Cipher expert- gains at least 
Piirt of the credit of the -achievement. 

It may be found interesting to con- 
struct a pattern sueh as the one pre- 
sented out of tin, cardboard, or even 
writing papcTr The perforations can 
readily be cut out with t* penknife. 


■ 

A MOD URN army without 
telephone service is In 

about the same fix as a big 

city would be if all the wires 
should go dead. It roilo^ B that 
every' effort must be made to 
keep the telephone service in 

the field at top-notch efficiency, 
and therefore daring linemen 
and operatorn follow clow at 

the heels of the troops, 

On tho fighting line ^cen- 
tral" lb housed far under- 
ground or in carefully camou- 
flaged shelters; but the larger 
stations back of the front are 
usually safe from all but 
aerial attack, and they set op 
their switchboards in the com- 
parative comfort of a liirsre 
toot or, batter still,, un aban- 
doned house. 




Hello, 


Berlin 


Central ! 


Me 


At lease, an army H «nitnl” i^n't 4£k«i foolish questions, 

nur dues be Ibave to '"Jiflldl ki ,k to tivs gossipy neiehbora 


In addition to seeing that 

■messages go to the right 
places, tho telephone squad 
must watch out for breaks 

■ Hi ■ 

and snake quick repairs. 

Formerly the squad had to 
bo on the alert for an enemy 
"listening in”; but in the 
latter part of the war the 
lines were bo laid that the u&e 
of spy microphones by which 

messages were stolen from tho 

wife wspa almost im possible. 

Tho army central's task, 

while made leas hazardous by 
peace, is none the less strenu- 
ous. The title of this article 

may literally he lived up to, 
for tho army centrals will have 
a large parL in aiding the work 
nf food distribution amO-tigthc 

starving enemy. 


51 












Popular Science M&tithly 


Now They Motor to the Round-Up 




T HE time WflSi and not 31; VWJ 3vrt( fttfO, whi-n thv wliu lived 
on the plains would Jump on our of hiss cow-punka and Cut 
serosa tJie psature-laiids to the round-up, Farmers nowadays go 
t !■« hi[fTLTiT;i ruiitid-upu. und travoJ in an (in ti ?e tjr diff etc nt manner. 
TJlc pony is Jesf t to nibble ulWftt while bb nutter Lukes Ills 


place ut the steering wheel ol n modem motor-car and alum* along 
good roads. t ci the place of the ruukid-up-. where at fjtpeMiSWlt 
stations hs dcvnLrs hb Co learn- 

ing the beat methods for getting hogs and 
aJi&LVP and cattle in prime > ► 1 1 >: L i c i > :■ r 1 . ESdfljflH 


Great Guns ! 


V%1 v A N *WteT$Mnilii g-'imr for rhELdw |J, 
31IJ? “ hi'klm i-bt ftppffopriito title ; 

Guns !” It <:tiiLsi£st£ of a map of Europe 
in ji [fame, with a a Lit in ca^h country to receive a "gun. 
object I? £0 vodS the guns into thfile up propria t* sLots 


Oriental Monsters 


W HEN you are in. Japan, 
tie careful not to order 
iwcj cFubw for lunch, bemuse 
two Japanese crabs would keep 
you eating continuously for 
at lensi two daya. Rather, 
W 3. crab^ fnot F und you 
will hare plenty, 

■Japanese craha K unlike the 
people, grow Co a large and 
ugly ftiHE. If you were Co 
stretch out the two longest 
km of one oi! them and 
Stand him UP On £inr pftif of 

nippers, Inc- w-puld be nt to**t 
four feet tall. If the power 
of each pair oi nippers cor* 
responds, with the length of 
the L-g to whsrh it is at- 
tached, a Japanese crab on 
the end of your 1 . 1 :h ■ would 
most likely mean Ltn low, 

The smiling little Japanese 
Eady has evidently not yet_ 
been bitten. 


O US-RIDING hi San Fran* 
^ cisco must bn a wild, 
precarious undertaking, for the 
bust company there has just 
erected -■ hox-safe in which Co 
place the money and jevdfl 
of venturesome joy-ri-den. 
The automohEEe starter, a 

vwv narJifeL 


Removing the German Germs 

C ANADIANS found this queer instrument outride 31 cme- 
time tfcrriin clug-cnit. IV hen they turned the- hfUtdle. 
toLasts of impure Ot-rm^n tlr iUflhBd forth, while pure *Sr 
poured in. It was a Uerman machine for drawing bed air 
out, of dug-outs, worked on the ™sutttn firlnvlpk- 


massp is nere 
shown loekibg up the: side after 

a hUH-loud bns Jiandyd lutra 

their valuables, ife alone 
knows the combination of the 
sufe and Eh ros-ponaihle for all 

CiinLuincd Lh.LT 4 .dn. so he a Lee da 

must bo a worthy person. Not 
only worthy, but brave ■ for 
some dark night, while waiting 
for che return of the riders, h * 1 
may find himself surrounded 
by pa&dkLg burglars. As to- 
whether fbrir jewels are wafer 
here than on the bus must b-G 
decided by the nrnm, 
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Here’s Another Record-Breaker 





IN a. moment of great patriotic 

*■ fin F VO?, flv( liijifciJri'-:L C i l c ! i f r s r rf'-* 

siding an wily In Ghicano, decided 
to build this flag. That it b enor- 
moiiH can readily be Men. Hut noi 
imly is. it lar^i 1 — JL in thw ljirp»*.l, 
ever mide, Thus fervent five 
hundred earned on :l fhoruitgEi ia- 

vfel. iuaUotL tit fllfpi and till y ir 
ht-hiri.- thoy 'it ml i l l me irk oil EhknM-i-. 

They teamed that the cham- 
pion waa seventy- five by one hundred 
an d fifty feet, and promptly decided tu 
inakn: theirs eighty by nW hundred and 
siiiy frad, A nil aa this enaimous creation 
in nearly thirteen thousand feet square. 
Each atrip L-; six feet wide xuil each star 
is fl vi! fillet L;lI 1 . Tl in ko v.1,'11 put tugetbsT 



that there jr no "wrong" and no * 
si do -“-tooth aid pa are Che same. And the 
colors, too, j±he “fast," $q thait no thunder 
shower will make it "run." and nn sunshine- 
raisfir U to Eade. 

In spite of lbs griau.L die, th*: whole thing 
weiglis only four hundred and fifty pounds, 


tin 1 1 ix ei-rv- eaicy tn unfurl, When 
ii wm llitishnd, lh# tailors dedi- 
rated it to their fellow worker* 
who dropped their shear* to iaki- 
u|j guhft- It bin tin i I : : rlr livC from 
t he City l la II building in Chicago 
1 on Labor Day. 

The alY;dr was asii?i;E Impressive, 
A bund of A^iil liiiDirlred Railorw 
played the national anthem an the 
date wa 3 unfurled. Then two hun- 
thousand people marched by nhd 
saluted it. 

3t ha* since figured as Ihe Htar per- 
former in many patriotic celebrations. 
Once it wax the grand finale Li n, s ham 
Mn Mbh'j Litlil battle which lo^k place 
5i t a war expuaitfon at 



I. 






A Cafeteria for Pigs 


Not at Home to the Enemy 


ihe earlier days of trench raiding on 
Ihe western front, a young ollii^r wbft 
had b 'H' J l Studying mrdiiwii niH hcidn 
of defence decided Eu apply the ides tc 

bin trench sect loti. The ie- 
Ruit, shown in the picture, 
ws a generally adopted: ul&ng 
the Brichb front. 

Tire V - ihipad gulp 
swung outlaid on hinge? at 
the top. When the Eochea 
were behaving the gate was 
held up by a vhatn., p l- r- 
mSitinE fn*e PASiAfik InLn 
Lbe affjoiniiiE trench. But 
in a raid the guard stood 
ready ta drop the barbed- 
wiTe protection and secure 
it with an iron stake. 


Mosquitos Drove Them to It 


T HE&E rnen are not playing bugaboo 
with IliU snldicr. nor :m- they ftiededl 
Turks veiling their blush !pe fattl, not: yet 
again are they ghosts- that walk toy night. 
They are *ane P normal 
Italian soldiers very sensi- 
bly L'ovenxl wilSi mosquito 
EHitting Jirinr !□ tyrninE lb 
for a night'h rest. The -mm- 
fort oE screened windows 
wa* not theirs In their 
ru ilt: homes on the Plave. 

und Austrian bintiE [Ultra 
had been in ihe h?bit tit 
feaatlinE sreedily cm their 
tired bodies as they tried 
to xleep. Oil this particular 
night, ihe pests probably 
stunk away baffled. 


G ORGING continually from 

morb till bight liringn unlti _i 

fjlg PHfit, which in lurn esueeth 
fat. Sincf a p is 'a lunclion oil earth 
Ih ta grow fat, fudd xhould be KVer- 
presentib hM iilghlr That thir might 
li»C, sci m-c Ohio farmers built a eelf- 
feeder hy means nl which pig-a can 
cat as much as they liked. 

The Mvir-fccdrJ" ia a smuil huUm.- 

■ n whic h pig fi'sitl is stored, OiMeldc 

tif the h^upc there are amall com- 
partments in which different- kln-da 
uf food are always present. This h 
made pissxihlr by adjustable slides 
which cvnncct Ihe eorupartmenta 
with the fowi-biaa within. A steady 
fluYC of food HLLdoM down from tln L 
Inns into the cvmpsrtmenta. 

Piggy eats a liftle corn, and then 
Borne barley , and then aomething else, 
lb spile of lib, gioed, hiM knows what 
b: pmd for him and nc^r overeati. 



’i 
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An Electro-Magnetic Catapult to Give 

Airplanes a Good Start 


Popular Science Mo mthly 

That Betraying Column of Smoke 
Force It Down to the Water 



I F an airplane is shut frOEik a Catapult instead of starting 
entirely hy its own powWj not only car it be started Hying 
more rapidly and In u smaller spats, but it San be made to 
carry nearly ten time^ more load. And If the catapult 
is built or the elec trchmagne tic plan it can be made to serve 

lor airplanes of different dedifin 

and size, including hydra-air- \Anw trt Ka< 

plant*, These are the Ideas that iy 

prompted Godfrey Lowell Cabot, 

of Hnston, to design and patent a j 

launching mechanism of the Mod 

The catapult takes the Form of V-. ,( 

an electrically driven carriage re- t v .j 

ceivirg current from the rails on ^ J 

which the wheels travel, and com- BS&jB 

pleting the circuit by means of n fclrfr j*. .- 

third rail between them, A brush 

attached to one wheel axle takes 

current to a motor geared to the 

front wheels, and algo, by another B|H 
wire, to the eleeteo-magneL The 

second blnding-pogCft are secured ‘ — = " 

to shoes eoutneting with the third fl^ELTZT-L . , 


T HE bridge oE an ordinary’ cargo vessel rises to a height 
of From 33 to 33 feet above nenJe-vel, and towers above 
the horizon visible to the observer on the bridge of a sub- 
marine at a distance of ten miles. As a matter of fact, 
however* cargo ships of the average type usually be- 
tray their presence at a very 

_ Wav Man much greater distance because 

rt vv t±r ividp of ^ smo ^ that belch** from 

— their trnokes- tacks, 

_ • I " early as thirty years HfiO P 

— y arrow, the famous 

H English naval architect, origlnat- 

ect a met hud for drivi ng the smoke 

B from steamships downward. The 

H necessity of giving greater prntec- 

|| tion to cargo flhipB p&flring 

through the danger zone during 

a] of jnter- 


cne war causen a revit 1 

I cat m that plan, and extensive ex- 
periments wtt£ made proving the 
effectiveness of the method, 

I From the base of the smoke- 
stack, at an elevation of about SIS 

feet above the deck, horizontal 

ducts are carried to the gunwales 
on each side of the &hip r The 

Id whit*. °, uter ^ !1 fjl l x heEe duc ‘ B 

Site one * “ « 

a Next Normally these ducts are 

P t ' closed by dampers on 

JZ^iJ the inside, close to the 

morning ira&Hfauk. On the in- 

. . r side of each duct, juat 

above the knee, nozzles 

ct bricht h cone of water 

! tlu pin* W E rt undcr » insure 

k yJsw ri 11 ™ “ thH 

.■here the “lustre inch. When tt 

Mre fs detslrcd to divert the 

smoke, the damper qF 

the duct on the lee side of the ship is 
opened, the damper of the smokestack 
jg closed, and the water supplying Ehe 
nozzle in the respective duct turned on. 
The cold Water coolu the guses H and 
this and the force of the spray cause 

the smoke and spuw* to descend to the 

Water and settle. 


The third rail doe* not begin at 

the starting end of the track, 

hut a little farther on, the 
idea being that the carriage j 
apd aircraft shall first be set 

going by the pro peller acrcw, j 

to make sure of the engine 

being in order. The car- J 

riage and aircraft are hurled 
forward together, and a 
speed is soon provided at 
which the aircraft is sure to 
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. Ice Gorges in the 


Mississippi River Grind Helpless 




This b.-irnL' wns 
nn rilling r(.’n:'-Tt 
atiEy in its hunt 
h! Cairo. Mis*., 
when iJorns came 

the icc LiiiU vvlrivkccl 
n iiway iu NarfuSb, 


The ipjin who 
finmedl thi* type 
of boat Cl -HU □n"' 

host tveih klietIv 
l tin p 1 1 :l v . Fnte., 
FiLtc accEprcd thr 

r.nrl here 
[5 L 1 L-.! rtKialt . 3 to 

r ratio C. Wright Euia 
completely 3n*Jt h iq 

star heard aide— 
lost it to a t'utnf 


J nt ie □ ei r fl. c t- , 
which sucre ede-d 
in r Linn in g the 
gauntlet, emerged 
from tin rtruiigtf 
a 1 J 1 y d;l:i]'ii.L;ilr-J 
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T HE A re tic region is not the only 

place where people can see huge 
masses of snow and i re heaped up. 
On our own Mississippi River i pl the 

winter-time there it a spectacular rlL*^- 

play of icy things, with the additional 

tilltraction of several wrecked shlpa and 

bargas. For the severe ice conditions 
duo to the hitter cold play havoc with 
the river boats, throwing them about 
in most undignified fuhJoti. 

The region around Cairo, which lies 
at the junction of the Mississippi and 
Ohio ri vers,. suJlers most. Rut Vicks- 
burg, Memphis, and St. Lanin are by 
no ■moans overlooked. Early in De- 
cember the mercury usually slips down 


below the zero mark., and the river 

Rtarta to freeze. Then come days of 

sleet and snow, when all the river bents 
are frozen in. Ah thia (imp the water 

is slowly rising. 

TUT 

Each day the weather grows colder 

until the thermometer reaches down 
toward twenty degrees below. Some- 
times the river freezes Jtnlirl from shore 

to shore. The rial tig winter loudens the 

ice, and then the ice lets go in huge 
maanee, Barges are dragged away 
from l heir moorings, Curried down the 
river,, and sunk. Boats are torn to 

pieces; others are picked up, carried 
down the river,, and sunk,, 

The ice shows no favoritism. Im- 


portant government boats receive the 

same treatment as ug-boala. One 

winter four large pac^et-boaEs, worth 

half n million dollars*, were sunk in five 

minutes. 

This riot usually lasts for several 

weeks. When, finally, its energy is 

spent and the ice culms down, the 

river ifl full of wreckage. Borne half- 
sunk boats are floated again, and *ome 
of the bulges are saved; but so ftfeany 
hoats are a total loss that this ke spree 
cants the owners more than a million 

dollars each year. 

There seems- at present 4o b-E no way 

of protecting shipping from the fury of 

the ice, 


Putting the Motorcycle on Skates 



A MOTOR- WH EEL for skatera, 

. invented by Thomas Avoscun h 

a citizen of Switzerland, enables lovers 
of akating and motorcycling io com- 
bine the two sports, and to enjoy 
bath ut the same time. The inven- 
tion consists, of a tubular frame with 
an engine- driven wheel at one end,, 

and a slEd with a single runner sup- 
port] tig a seac at the other end. The 
drive-wheel has projcctiona 
on its tire to give it a Jirmer 

grip on tho ice, A gasoline 

or other engine may be used 
to supply tb & power. 

The rider sits on the sent 

attached to the runner al 

the rear end of the frame, 
apd rides? on the iee or 

snow, or he detaches the 
seat and, standing un the 
akatcy, let* the drive-wheel 
pud or push him over the 
ice. The handle-bars for 
steering the wheel are 
aL the rear end of ihe 

frame and the turning ■mo- 
tion is- transmitted to the 


fork oE the wheel-frame by a cable 

or chain wound around pulleys, 

Two pairs of handles, placed back 
to hack, are provided. One pair, with 
the handles bent downward, Is in- 
tended to be lined when the seat on 
the runner is occupied; the other pair, 
with longer arms placed in a horizon! ul 

position, is used w’hen the skates are 
in use. 



When the runner is not used, the 

rod to which it i4 attached may he 
folded, together with Lbe runneL ho 
as to rest on the horizontal top of the 
frame,- When the skating seat is used, 
the operator resfs his feet on foot- 
resta provided at the lower end of the 
brsLCt’^tod, These resLa have down- 
ward extensions at their free ends by 
which the rear part of the frame is 

supported when the engine 

is not miming. 

One of the mechanical 
feat urea of this invention is 


tP 

I 

#. 



■‘i m 

* I"' 


apt- Co cOtifuso persons who 
are accustomed to riding 
Iricycles. In steering, the 
wheel turns in a direction 

opposite to that an which 

the handle-bars are turned. 


The Inventor claims- that 
this is desirable to obtain 
the best results in skating. 
To produce this effect he 
has provided a crossing of 
(he steering cable between 
(he pulleys. 
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It wasn't an cschaiw wav,. Among 
the Hlun-htuiterfl were these 

HfiDf wild Ini vc gathered about the 
nrfieticjttHl KTibe for tHie pnrpn,«y; 
of sending thu goad ncrai home 


Chitui rep resented the for 
East tm the Western Trent 
with sfurdv l.ihor hri-gades. 
These p :: i\ tuilless iritiie-ns of 
the republln uce wijb telling 

* dragon ftiht that h^i# 
hrtfn staged hy tlidf le*.«icrfl 


Fmm Ini ha — which , 
desfwfe German pre>pa- 

Bahdfi. was loyal — - 

Call'Lt Ehtnc splendid 
f cf hpp tn to 1:1 ll I: t 
things Lively on the 
French front, In the 
intervflli of fighting 

the Indians) wete grant 

r-:i I ■ I I l! :i;. rr\ ; III! || ■-. 

stud that piuochLc is 
rtflt theit i VuritO g: n: l 


LfcttJf PoftUift] didn't rnn- 
e-idtf bet treaty with Eng- 
land ,L A ^TTftp oF paper/' but 

Idlhet na g«>d «R»*i ror □ 
aCfnEJ with the Hun. Her 
snLdLcrrmudf; CKfidHtllt bomb- 
ers . ai Fritz will admit 








South Africa &tnl holered aa wdl as white soldieta. 
The 2 1 u ;-i k ( C fen the picture, both white 4J.L-J bEuok, 
belong to 4 native Rod Crass huupita] corps 


Li i. the lighting Indian! When these original American!! 
Look the war-path against the Kaiser, they pr n v edl 

to be invaluable scout* fljtvd mtrat darine trench raidcfB 
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Bii^ a a. l < r n&i*oir!wb 

Our Ally ftnm the Ejat nhn'.VK his 

vdta <?T j$ "staneSandi^KT' ship 



the 

J 


Armistice Is 


"From Brallm m Foiif/' wild the sign on tbh Gwfhan mu-du tiaeffy 

eo rowrad, but ita French caplora made the aLgn tcad the other wuy 



Merrily he jaws al ang, 
Rn'jfs, alnng, Taw;; along I” 


dk ‘3 hi^larOihLC made feuS-dc 
FmSl lai "i iLLOVi 1 I L tud tMI&a 


A:l aLd mO Lorry cl e erijjijtr Furnishes 
the petwer Far thin trench-Ulfldc Steni^ 
railway buiJ| by tome Canadians 


C'.n 

* IMpmmuL 


With chn mrl crivti r Yankee ingenuity, 
he has mfldf p wmforthhlie cat out rtf 

tnateriali mJyhekI frwi the scrap heup 

& ]n! 
•E....I Kill 
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I F the thermostat bulki, or when there :& no thermostat. thu 

driver corn rcijuLute- tiL-c nf m ir For coaling The engine 


P i rpii la r Science Monthly 

How Yankee Ingenuity Built Roads in 

Devastated France* 

W HEN' the American troops arrived in Francs, they 
fowiarf the military roads near the front in a deplor- 
able condition ttnd entirely iTl*d«C|Uftte for the safe and 
rapid transportation of troops and war materials. It he^ 
came one of first important ta^ks of the American engineer 
troops to build new roads and to repair those already in 
existence. 

The rapidity with which the Americans built substantial 
roads and the thoroughness of their work surprised even the 
French, who are noted for Their road -building. Hut our 
engineer* hud ae their command the bent labor" saving 
inaehinexy for road -building. One of these labor-saving 
devices is shown in the picture below. It la an apparatus 
[or distributing liquid asphalt for binding purpose* over 
newly finished roads. 

The apparatus is mounted in a unit on a special frame 
which fits over the frame of an automobile truck, und which 








How to Control the Temperature of 

Air-Cooled Engines 

I T b essential for the proper working of an a It “COO ltd 
automobile engine to maintain a nearly even tempera- 

ip sero weather less air will have to cir- 
culate around the engine to keep it cool than ob a hot day. 

A recent addition to the large number of devices for con- 
trolling the air intake is one patented by Lftadi W. Grio- 
wolri, oE Cooper, Ja. The inventor provides for two sets 

of shutter sinuliar to the familiar window-ah ut- 
ter. One set is in front of the engine-hood, 

the cn her underneath, near the irons end. 

The shut Lem art' 1 eon trolled by rod eon 
sections with a thermostat, which is 
mounted op one of the engine cylinders 
and operated by the bent of the en- 
jrine. Both sets of shutter? can atari 
bo opened, cloned, or act at any de- 
sired angle Independently or jointly 
by hand. 

For that [purpose a handk with 
a locking devtCE in provided, which 
Ls operated from the driver's an -it 
through all Opening in the dash- 
board, tiiich set of shutters is ron- 
troJU-d hy a different motion of t 
hand-control 


can be removed as an integral unit in one hour by unscrew- 
ing thu mats of -dxtoon bolts which fasten the frame to the 
chassis. 

The aiiphait ta carried in a big t ank holding ItitHJ gallons, 
ah d b melted and kept in u liquid condition hy a system 
oE pipes through which steam, generated ip a ale? tri-b oiler 
located at the roar end of the truck, b forced. 

Some of the sLtiam generated in the ateam-hoilor is used 
to operate a Locomotive air-pump at the front of the tank. 
The air compressed by ihb pump Ls fed directly into the 
t-snk, and tup plies a pressure of one hundred pounds to 

rhe Square inchp By this pressure the asphalt, 
which is constantly kepi :it a bmp^ratUK ot 

\ is forced through the 


fjom 150 ‘ to 


the rear 

strip of 


the 


N Males of the sprayer in 
distributed over u with 
rotfitabed. 

The Uir-pump Is ho 
by the changing of a few valves it 

becomes a vacuum-pump, By «t- 

tiisi i^tl riK the 5i ir from the tank the 
melted asphalt is sucked into the tank. 
This ta an important feature m viewer 
i he great vlscoidty of the asphaltum 
and the difficulty of charging rhe tank 
With th;ii bituminous BUbatunee In any 

■e "lefif Other way* 
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On? p if t li sp ii .ihnli- 

pr-nylng ::i.itunej 
grccHly rsp^iteij 
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Ybu Can fetTy yttUT af Odily mirCras die AUC&m, but vdittL about ULC CAT following YOU? 


A Ferry Driven by the Automobile It Carries 


T HE problem o[ crossing a deep 
_ body of water in an automobile 

haft been solved ip n novel manner by 
L, B. Robbing of Harwich, Mass, His 
desire makes it possible to rim the 
automobile on a specially constructed 
pontoon raft, nlid to drive end steer 
Et across the water by utilizing the 
power of the car- 

Thc ferry consists of JL platform of 
timbers resting upon two pontoons 
placed parallel with each other at a 
distance greater than the width of the 
average automobUe- 
Thc platform la provided with 
;i rectangular opening between the 

pontoons in which the driving mech- 
anism is placed. Two sets oE rollers, 
mounted on parallel shafts, are placed 


underneath the platform so that the 
circumference of the rollers ia on a 

level with the platform. The forward 

set of rollers has mounted on it* shaft 

■ 

a small bevel gear w~bich meshes with 

a larger bevei gear mounted on the 
end of a shaft at right angles to the 

rollers. 

This shaft extends rearward in a 

slanting position under the surface 
of the water, and has a propeller at its 

submerged end. 

In operating the ferry, the auto- 
mobile is run on the platform between 
guide rails, until the rear wheels feat 
Upon the two sets of rollers. The 
motion of the rear wheels ia transmit- 
ted by r the rollers and the bevel gear- 
ing to the propeller, supplying the 


power for driving the ferry across the 
water. 

The steering device is equally simple 

and clever, A rod of suitable length 

is strapped to the front wheels oE the ear. 
To the ends of the rod are attached 

ropes, wires, or cables running aver 

pulleys to the stern end oE the ferry, 
where they are fastened to the tiller. 

By turning the front wheels of the 

car the tiller lb moved and the ferry 
Steered as desired^ 

The inventor has cleverly provided 
for everything— except the return of 

the ferry to its start ing-fwlnt. Perhaps 

he has faith that there will always be 
a customer on the other hank, ready 
to supply the motive power for the 
trip back. 


Removing One of the Winter Worries of Car-Owners 





HEN the temperature outside threatens to drop to 
the freezing -point, the automobile owner usually 


circuit, to be started again 

Unless the cold is extremely 


begins to worry and to 
have unpleasant visions 
Of frozen engines and pipes 
and of large bLLEs for re- 
pairs. 

An invention that was re- 
cently patented by George 
C, Olmsted. a citizen o i 
Minneapolis, Minn,, sug- 
gests a possible solution of 
the problem by providing 
automatic device which be- 
comes operative when over 
the outside- temperature 
drops below the freezing- 
point. 

The engine is started, 
and allowed to run a 
minutes, until It is warmed 
up, Then it is automati- 
cally stopped by the 
breaking of an electrical 


crnMu: ■-( iiRTfE^f FP 

cut-out. switch 
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If your ftutoenobik i* equipped with thie dnkr, even 
befow-sefo weather nerd not cause vou any worry 


ra 


a predetermined interval. 

intense, a running of the en- 
gine for one or two minutes, 
at intervals of from five to 
ton minutes, will result in 

the water in thp 
ator and cylinder 
jackets from freezing. 

In addition to the storage 
battery, an auxiliary bat- 
tery Is also required. The 
starting and stopping oE 
the engine at predeter- 
mined intervals is con- 
trolled automatically by a 
clock-operated disk of in- 
su taring material, which has 
On its surface several con- 
centrically arranged series 
of spaced contact points. 

These points periodically 
engage a contact: arm, 
thereby opening or cloaing 

the circuit. 
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ThhnLnapCc L::ck 
ing re p p "i j a til i 
mnbi’n the un- 
brcathftWc p\r of 

a 20. QOo-foot 

u.luL -Jr i_h_i M- i t>l r 
lu l m 2 1 ; l 1 •= . The 
tube is □Inched, 
in a bottle con- 
tniiLin-^ niyg^n 


Playing Jackstraws with 
Bales of Cotton 

I MAGINE playing the game of jack-straws -with bales at 
cotton weighing 5 Q 0 pounds each, That game is pi ayed 
daily on a large scale at the New Orleans public cotton 
w are-house, which has a storage capacity of 2 TK l> „ 0 0 O’ h^les. 
The halag, are stacked like bricks in a wall on both sides of 

wide aisles. Some of the stacks are twenty bales high,, 
and each bide is carefully iaheJed or tagged, the tap giving 
the Identification number, locality, name of sender, and 

Other Information, 

Snpoose that a certain hale of *otton™-whk r h may be at 
the bottom or somewhere in the middle of a twenty-high 

stack — is sold. It must he removed without disturbing 
the bales above, Mow, and on each side of it. 

Formerly it required five or six men and half an hour of 


How Aviators Get Oxygen 
at High Altitudes 


time to extract a hale from the stack. Now the sume work 
is done by tw-o men in about three minutes, with the 
assistance of a special device. This? hale-extractor has an 

A-shsu>ed seed frame with two feet, which arc planted 

against the balsa to the right and to the left of the bale to 
he extracted. Two long arms., curved like thoae of ice- 

Congs, are pushed between the bales; the bale to be taken out 

is grappled by them; and then the hale is extracted from the 

pile by pulling 1 on a rope or cable which runs over the 
pulley ut the apex of the A-frame and d r a ws hooks and bale 
toward the top of the A, the feet of which rest against the 

adjoining hales. 

The extractor can be operated by a single man. After 
the hale is removed! the traveling crane, suspended from 

the ceiling and operated by an engineer, packs it up And 
carries it to the leailing-pl ace, 




Thf A r □ n v & I 

vacuum b o i tic 


T HE mechanical difficulties that in the early da yn of 
aviation prevented the reaching of heights as great as 

lhpOQO or even 2G P 0M feet were overcome; hut another 
difficulty had to be solved before such ascensions became 
practicable, At extreme heights, especially after a rapid 
use ;nt, the human lungs do not function properly. They 
cannot adapt themselves to the sudden change of air 
pressure, and the aviator Is threatened with su (location, 
But this difficulty also was overcome. Kach aviator 

wat provided with an extra supply of oxygen upon which 

he could draw in case of need.. The apparatus consist f ol 
an AxBOnval vacuum bottle enclosed in a metal basket, 

Thu bottle is filled with enough liquid 

oxygen for two per bo ns for one hour 
at ft height of 15 ,IWi feet. When the / 

stop-cook is opened the oxygen puses j \ 

jn gaseous form through a tube con- 1 \ 

nected with the bottle, . ^7 • 

The cold produced by the evnpora- / 
lion of the liquid gas la so intense that / 
the gas, it breathed in AS it comes from / M f:| 
the bottle, would congest- the lUH£H / 
and cause death. To make it t rr.utth- j 
able it is first conducted through a \ — , r J 

tong pipe colled around the basket 
containing the bottle, and then into A 
rubber bag, from which a tube conveys 
the gan to the aviator. A second coil, with a rubber bag 
;Ofcd service tube, is provided for the use of the pnSsflttgOr. 

There is no danger of an explosion should the bottle 
containing the liquid oxygen be struck by a projectile; 
but the heat from the burning of the airplane would be 
disastrous. It would cause the gas to expand and hurst 
the container^ and the liberated 
oxygen would aid in destroy- 
ing the airplane. 

The entire equipment tor 
two persons weighs only about 
eighteen pounds and occupies* 
hut little Space m the fu^lage 
Of the airplane. In the Ameri- 
can army it has recently been 
ordered that every pilot who 
goes li lof t must car ry enough ox- 
ygen forfrom uix toeight hourn. 

How MCUUiy oxygen is to 
an aviator was demonstrated 
by the experience of Captain 
It, W, Schrocder, U. S, A., on 
his remarkable flight of Sep- 
tember IB. IS, when ho 
broke all altitude records 
by ascending to a height of 

feet. 


Thu 1:1 a 1 : l in Lhe 
hns: &T (ho Lravel- 
i li, (j. cTnnc- loci- 
tmtf the pooler 
required for cs 
tfSoLnE the hftkr. 


There mc four 
men an llie pac- 
tuTe. hut. on]y CflC 
or them i r - nrtES- 
■ury to operate 
the hnle-ex-tTnutor 
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Real Flying Dutchmen 

- Mammoth air-boats that are 


T HE ft rat man who 

gave really seri- 
ous thought to 
flying across th£ Atlan- 
tic — seriQWfl in the Bense 
that he actually built a flying-mac hi hi? 
to carry ant his intentions— was Glenn 
H. Curtiss. He decided that bits 
machine must have an enormous 
radius of action,, and Lo obtain It he 
considered it nwwmry net only to 
increase the tdEc of the airplane, hut 
ttlso to improve its efficiency., 

The chief obstacle to sm increase of 
its efficiency whs the landing gear. 
The sheer weight and air resistance 
of that appendage Wailed fuel. But 
when Curtiss considered the crew, 
particularly their comfort and safety a 
he went to the other extreme, and de- 
cided to turn the landing gear into a 
vessel as big as- a sCa-going launch, 

The boat or launch proved to be so 
heavy that lief ore the machine could 
get into the air It was found neces- 
sary to leave behind must of the fuel. 
Later he adopted the 1 "sea-sled" type 
of boat. While Curtiss wm ttttH ex- 
perimenting the world War broke Ollt. 
He sold his experimental craft- -the 
Amerz’cri--tc the British Government, 

which used it very successfully in 

patrolling the waters around the British 
Wm- 

CurtLss fijAve to the world a craft 
that had some of the attributes of 
bot h airplane and dirigible^ alternately 


at home in air and water 

By Carl Dienstbach 


flying and resting cm the water. 
Small flying-boats cannot live on 
the ocean | and to become relatively 
seaworthy, seaplanes must have 
sealed catamaran floats, and the 
men must he raised high above the 
waves. Duly a mammoth craft, 
something with a huge hull, something 
that will transform the dying -bout into 
a flying galleon,, can solve the problem. 

These huge- hying galLeona, as war 
progress has finally shaped them, rival 
in beauty the most picturesque old- 
fashioned ships. With their wings 
auggesting low-rigged ancient sails, 

they resemble the pigmy vessels in 

which the daring pioneer navigators ol 
the fifteenth and nlxteenth centuries 
crowed the Atlantic, Every structure 

becomes beautiful when once It is per- 
fectly adapted to its purpose. These 

new flying-boats are beautiful for the 

very feature that mukey them prac- 
tical — their raised tails, Wti&t is it 
that an oarsman must know before he 
can eafely venture out upon a big body 

of water ? That he m List cut the waves. 

Our galleons of tin? air are dirigible 

floating weather-cocks. From their 

rounded compact hulls waves dash oil 
,r: h^fulwly from [In- Vi-!s, of 
Columbus or from Hudson’s HuU- 



Isi nctian I The flying -boat pro ed no 
mean, ftdvcrssfy for ihe ^abmarinc 

:1J can m , They head into the wind as 
quickly as a high-forecast led, hi^h- 
pooped ship of old, which was likewise 
a floating weather-vane. Their high 
tails, whin they rest on the water, 
h£ftd them into the teeth of the wind. 
If the descent ia too steep, tlie nose 
may be tilted up, yet the high tail 
drop clear of the water without yphtah- 
ing and without breakage. Alighting 

Is a more delicate operation in a sea- 
plane than iu a landplane ft is only 

too oasjy to come down nose first. Let 

the pilot beware lest the prow be 

caught in the water and the machine 

turn a -somersault. 

It certainty soems a most. Interest - 

in a Coincidence that ships that in 

truth navigate alternately the sea and 

.sky have now assumed the identical 

and fascinating appearance of ibe 

igindary Ftpinp Dtifcfimnft. 
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Tlsc Et-viathani of ur and see lylca'in harbor. They 

the pactunt^ut hieh-pooped gallconEi of ColnmbiLi^ time 
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Do It with Tools 

and Machines 


ScFtW-tllhCid IlliUs fiiay 

lx ftCCUfaWLy K A M/- J WLlli 

the tool pust shown bcluw 


MiMiruj attachment for 
Ibu lathe tool paK? to cut 
threads of any pitch 


ft univ^r: :i] :in.p r ]e Fixture to 
assise the workman pt tht 
milling machine ppd ahtfjXf 


t 
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With the use af dicsc adjust- 
able pliers snacDtfciitnc places 
may he reached- Belov.- are 
nhnvm tltt pliers in detail 


A fsn of adjystijblt torvgs L'nr the use 
i. 1 ! DiV O meu in h.indkog. heavy c.pr axlei 


ft pOwCc tiuintncj [bri2!*“ in shaping shttt 
ta*fcuJ lj. Ll u_.q 4 tjp ..^utgraubdli: bodies 



lis ctoin^ odiJ >obs about n 
fcSI-jt,-. OSy-aLcLylcmi tftttJn 

Jii'-W-t 5x imulcd from plncf 
to plsw. TIil true It here 
shorts Li especially rlc- 
sigjLcd for carrying the tiuiks 


With this electric machine a solder's 

helper eon riddle- foundry rand IQ the 

amount iLi-iiLi.lly handled by trn men 


With this. turner laying nuuhlnc few 

mp:.T-bn\ making a safety device Linder 
the anvil positively eliminjitei arscid-fntn 
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A tray * ha5 tan hr chimp 
cd to the b*w of a syrup 
jar, for (hr pui'ekkmj or 

l :i L ■:]; 1 13-u Ihe drippings 


The Kdjuxtabhi shelf oh 

the baker at lilt u-ikL un,- 
:-ii.i; baking food und.iv- 
■kcath u% wf!l :is cm ~np 




Thifl baking -frail has dqprenions for baking A heatsr to k rep the baby M'nnm in Tills StfATHCF can be adjusted without 

oGm tread in the stupe of an ear nf cam hed cyr m ita WltflCC Ofl a coid day bOUeMag the strainer with the hands 
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A I u L-/ 1 ; attachment i"r 
IcjcIliili.-. a Jwr -. v l U j a 
padtnrk: adaptable foe 
A I'-lTi m qc shed door 


The hour-glass used for 
timing the boiling of 
eggs Ls- here adapted tn 
Use as a telephone- tin iw 
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A riimimativ-r hand M il p ji 

b«ird,^lifwh may twra«l 

in WMhinfi hosiery 

ntid other small iwtiekfl 


A tdeyetc trouici gwnr-d 
and a thick pln-nibhiafl 
make ti convenient place 

for tins LaiLaTs needle-: 


A Afreeia] Dewing- machine attachment An. attachment far keeping, ndunri in 

which darnt fide hosiery Vrry So tisiactorlly □ convenient position for picking up 



This rotary brush combined with a viiepuni 
suction U used in. cleaning scat wfhkmf 
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Righting the Capsized “St Paul” 


She is about twice as heavy as any other ship 
that has been rescued from a similar fate 

By Joseph B tinker 


W HEN the lfit ? OAD-toTi American 

liner St. turned turtle 

at her dock tn New York , she 
settled! down fourteen feet into the 

mud, with hot topaideta only fifteen 
feet above the water at low tide. 

I marine this huge timber, 535 feet 

long, feet wlde h and approximately 

Bh feet high* lying on its side in forty 
feet of water. 

If the ship had been a timber of 

homogeneous masa aod strength, it 

would have been a neat engineering job 
to tnm it over; but the fact that it wag 
a ship, with all its rigging super- 
structure, hutches, portholes and 

heavy weights of engines and boilm 
concentrated ul purtieular points in 
the hull, made the successful comple- 
tion of the task one of the most re- 
mark ubli? in the annuls Of marine 
wrecking. 

In turning over on her side, the Si. 

Paul's masts Lind stacks and some of her 
superstructure waa crumpled up in a, 
tangled muss like so much paper and 
sticks. This, of course, had to be re^ 

moved before any of the actual aaEvago 

operations could be begun, Then, 
there were the nava! pins to he re- 
moved while the floating operations 

were under way. To remove the rifles 

o*n that portion of the deck out of 

Wntfir Was a simple task, IjlU that of 
getting out those wdiich had their 

barrels stuck anywhere from ten to 
twelve feet in the mud was a different 
matter. It required the greatest skill 
on the part of experienced divera, 
since it had to ho carried on In the 

midst of much wreckage. 

A Salvage Miracle 


daily the crumpled stacks, since- each 

stack weighed many tons and wm of 
such bulk as to he decidedly unwieldy. 
Skilfully placed sticks of dynamite were 
employed to blast off the stacks and to 
free the smaller wreckage. 

The next step was to determine how 

the vessel was to bo righted and raised,. 
Divers were sent into the inky hull 

of the vessel, and reported that there 

were several hundred Openings in the 

shell through which -water entered 
and through which the silt and mud 
from the river bottom was gradually 

working its way in great layers from 

six to eight feet thick. 

As many as twenty-two divers were 
used a day. and the work of directing 
them fell upon Captain I. M. Tooker, 

superintendent, to whom great credit 

is due for the water- tig hi ness of the 
hull during pumping operation.^ and 
for the absence of serious accidents. 

Boilers Found Intael 

Besides closing up all of the porta 

and openings through which water 

and rill could enter the hull, it was 
necessary for the diverg to make new 
openings in bulkheads and the like In 
order to facilitate pumping out the 

water Later on. in some cases, these 
apertures were made by means of 

electrically igniting sticks of dynamite 

placed at the proper locations by the 
divert While this method was cer- 
tain in results, it was not entirely 
satisfactory in that many of the ad- 
jacent ship members and plates were 
damaged, and to be repaired. 

To offset troubles of this kind, Ralph 
E, Chapman,, the salvage engineer in 
charge, and J. W. Kirk F the machinist 


With the %\im removed, the real 

salvage work ott the ship began. This 
was done in three steps: first, lemov- 


foreman, developed an under-water 

osy-aDOtylene flame device which can 
be employed while entirely submerged, 



CtL'll.U 


ing the su restructure and rigging 
wreckage second. righting the ves- 
sel to a vertical position ;; and, third, 

floating the ship after righting. 
Under ordinary conditions, the re- 
moval of the superstructure wreckage 

might have been a dimple job, but 

in the restricted area of the dip, 

which was approximately six hun- 
dred feel long and two hundred and 
forty feet wide, it was a most riiffi^ 

cult one, particularly as the vessel 

took up eighty feet of the width of 

the slip. 

In the great mats of tangled stays 

and rigging, davits, cowl ventilators, 
and splintered masts, it was most 

difficult to free the wreckage, eepe- 
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Showing how tackles attacked to Uk A- 
f omit* pulled. while tables freoa the pon- 
ftHxfls kflcd, id tufii LIjl* Sf Fm rl uptight 


In addition, to cutting openings in 

some ship members to facilitate the 
flow of water once the- pumping opera- 
tions were begun, it wag found. tlOCOt- 
snry Co erect barriers In other parts 
of the ship in order to confine the 
water intended to he pumped out at 
any one ti me. Heavy concrete patches 
and walls were utilised for this work, 
luckily, the boilers and the engines 
wore found intact. 

The next step wag to raise the vnsd 
to a vertical position without moving 
her length wige, so that her how or 
Morn did not foul the dock piles fifty 
feet away. On account of her m m$> of 

thirteen thousand tons, it was evident 
that some new moans would have to 
be resorted to in order to right her 
successfully. After much study, it 

was decided Lu attempt the work by 
means -of block-and-mlls. This is 
fully described In the illustration on 
■the opposite page. 

While both rive A-frames and the 
pontoons were being placed, dredg- J 
ing was, being carried -on at both 

sMci of the hull where it lay in the 

mud. 


Righting the Vessel 

The righting operations by means of 
the pontoons and by pulling on the 
A-frames were not begun until July 22, 

although the heat sank on April 2o h 
the long interval being due to the 
great amount of necessary preparatory 
work. Once started, however, it took 
only six days to right the vessel from 
the original angle of 73 degrees to 
which she Mnk, to 27 degrees, where 
the pontoons were no lunger effective. 
The pontoons were then removed, 

and two cofferdams plowed on the 

sides o£ the vessel amidships. These 
were necessary' to prevent the water 
making into the hull, since Che boat 
was still resting on the mud and the 
high tidE was above the decks. The 
next operation was, performed by 

two large floating derrickft. which 
took hold of the chains on the port 
side oi the hull that had been previ- 
ously attached to the pontoons, and 

exerted a lifting and heeling force 

while the pumps were removing 
some of the water from within the 
vCljhoTs hold. This work brought 
the ship to within sixteen degrees of 
the vertical, when the A-frusnca were 
removed, after which four floating 
derricks steadied thesbip^ while the 
pumps continued their work until 
she floated free of the mud. 
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F OR reasons beat known to hirm^lf, 
a wealthy Cincinnati man desired 
to have built on Ids estate a log cabin, 
to be constructed, ss Uit an possible, 
from the rough materials that nature 
provides. He got, what he wanted — 
more or Jess. For about two years the 
builder UfiEgned to the job wandered 
around the woods and ghore^ pluck- 

anj^ branches and fathering stones. 
When he looked over the accumu- 
lated material, he decided to build 

n three-room log Cabin. 

The outside looks like a regula- 

tion log cabin much in need of ft 

good finish imr off —nil Ostoupl Ihu 
chimney, which, right in its center. 


has a most puzzling hole, This, turns 
out to be an entrance for the use of 
frisky ones w r h& preler that way of 
entering the house to the front door. 
They run the risk of bolhg covered 
with sOOt, but then, there's no account- 
ing for tastes. 

in the entrance-hull stnnds -a de- 


cidediy rustic chair. A few trees are 
scattered around (one of them nerving 
as a staircase euppprt to- (he regions! 
above); there is an ordinary glass 
window; and. lastly, a little electric 
light bulb nestling in the ceiling. Of 
course the window and the electric 
light aren't strictly in uccor 
even natural hU must have 
convenience*. 

As for the upper regions, they stv 
di^Tlngubihcd 3jy mote Windows, the 
chiirmcy-dtior p another bulb, and 

sume young trees tacked yi i Uic^mLEh, 
l For the artistic M&ult, little can 
he said; artistic ideas vary with 
the individual. 


some 


"The -BCtOnd Jlwf of u CmCioiiLiti man's ' L pricmEivt:' n 
tog. eiLhin Itic ^XtcriOr dS which is shown abovt 


This La- th-e e-.i trance hnIL with -a trt-a serving, as. tJw 
atnlnway. An decCric huflb wstlos in the ccilihfe 


r 

Knock-Down Snow-Sheds to Protect Miles of Track 


K NOCKDOWN snw-ehria of ton- 

crete construction, are the latest 
thing in the railroad world. A hitter 

fight to keep the Union Pacific tracks 

clear started with the storm that be- 
gan December 20, ifllfi, and was pro- 
longed with inert using i n tensity through 
January and 
February- The 

finely powdered 
snow r w e p t 
downward from 
the mountains, 
curried by a 
Kale that often 
attained si vc- 
lucsty of stay 
miles an hour. 

Whenever a 
train etopped 
for coal or 
water, the snow 

would pile up 
around the 
wheels, block- 
ing the train, 


Within five minutes after a snow-plow 
had lough l its way through Ihc drills, 
aii of the labor would have to be done 
over again. For six weeks zero was the 
highest mark. 

Driving n rotary plow" into one of 
these frozen firifl;? w r es tike driving a 


motor-truck into a stone wsili. Tempo- 
rary snow-sheds were built, but it 
was evident that more substantial 
slructures would have to he planned. 

As ft TCaUlt, new sheds were decided 
upon. Briefly, these sheds rest on con- 
crete piles or pedestals. A -frames serve 

as braces on 

the sides. Rein- 
forced concrete 
girders serve as 
roof supports. 

slabs of rein- 
forced concrete 

fill iii the aides 

and form the 
roof- The piles 
were driven 

from fifteen to 
thirty feet. 
Because of 

their uniform 
construction, 
they can be 

moved to any 

locution desired. 



The A-fraotM are nine feet wide at Ihe hotUwr'i, and twenty fe*f Mein- The concrete ulabs are 
2 Vi uiLhL-s thick, l ight in provided by omitting the top row Of slab* on the iccwucd aide 
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Jan uary, H'tJfJ 


T i l j j busrt ■ j i l >! far 
s’iiip-piijR. books □ver- 
smk ar« provided with 
S w that th ey 

i-.fl.fl bt 6Ct up lake tt 
:Liun:iL bookL'ase 


T HE complexities and constantly 

chart-ging character of iho War, 
and the necessity for the rapid 

training of specialists hi every br&ncli 

of service,. created an emergency in 

the matter of supplying text-books. 

Many subject b developed bd la bL that 
print couid not keep up with them — 
fur i net-ante:, atrial photography mhd 
camouflage. Army liaison , never be- 
fore employed on $o kirge a $r;de, had 
been written of scarcely at idL 

The Library War Service n( the 
American Library Association engaged 
to furni^li any published technical 
work or text-book that might be 

needed in army camps, ^ar school.* 

and colleges, Or naval establish rtlenla, 
jn this country or overwaa. It rnuld 
not very Wf3] furnish book* t-iUP have 
never been written,, hot it could do 

the next best thing. it, could furnish 
the technical and actant iflc data 
Jnom which such test -hooka 

might be compiled, If P for m- 
Htance, the latest w ork on faillOU- 
flaite were hopelessly out of date, 
the Association, would flet to- 
gether all of the available book* 
on animal protective coloring 
and color-photOgra- 
ph>\ From reference 
books of similar value 
the army experts pre- 
pared their own text- 
books- in mimeo- 
graphed form. 

A fU of Peace Applied 

to IV a r 


Many of these- ar- 
my text-books ron- 
eerned the adaptation 
of familiar arts CO 
army uses. A book 

op motorcycle? that 
weis prepared at Camp 
Joseph E. Johnston, 
Florida, included a 
complete manual of 
instruction for 
the convenience of 

despatch riders, with 

very complete chap- 
ters on the personnel, 
equipment, and or- 


ganization of motorcycle companies in 
the field . 

In a whole library on the subject of 
printing there exists ho book especially 
designed to fit the needs of army 

printers. 

War Lind the army have a nomen- 
clature alt their own, with scores 
of abbreviations unfamiliar EO civil 
workers. An army print-simp is dif- 
ferent from an ordinary composing- 
room. The printer hud to learn the 
etiquette of war. He had to know, 
for example, exactly in whftt type to 
set u general order., and by whose 
authority an officer may have hie name 

and telephone number on a letter- head. 

When the libraries were first planned. 


It was thought they would be used 

chiefly for recreation. It was found 
that the most regular renders used 
them for study purposes. This meant 
u rapid rf organization of the book 
collections, involving the purchase of 
■GO'OjOOG technical and military hooks, 
Gift books to the number of 
3,^00,000 volumes, the donations of 
the public— largely in the of 

fiction, poetry, history, biography, and 
—Were also placed! In .Fe-rvicOr 


This library interior at Cpmp JuckBfm Ls typical cf the Lujit dings wlr l2l 

tbt Aintrk-Pfl Llftnpry A Buriat ion erected in. every Larg& c u nr. p. In 
the oval ebov-C ■"Mflvy bnys studying electricity take their- Library 
book* to the switchbnani, in ord'r bo ca^nhme theory with practice 


Distributor of Liter at are. to (he 

i4rm# and Natiy 

Enormous quantities of tho "Burle- 
son" maKBZiues Eire used in barracks, 
hospitals, recreation huts, and otl troop 
trains. Thd sorting of Ehese magazines 
entails Considerable labor, for men 
in camps are very like men outside — 
they want now mafoalufta. Millions 
of these gift magazines were distrib- 
uted, and the American Library Ay&O- 
ciation also entered sub script ions for 
cloven magazines to be supplied to 
all Y.M. C, A, and K.ofC. huts where 
reading facilities are provided, as well 
as to the libraries proper. These 
maga-zines did much to supplement 
Li si s in providing up-to-the-minute 
urmution on technical topics that 
were .-uttll In a state of Hux. 

Arrangements were made with 
both Admiral Sinls and General 
Pershing whereby the American 
Library Association became Lhe 
!| official distributor of 
to Americans overseas, 

tons free cargo space 

was allotted each 
month for books for 
our boys. 

Thousands of refer- 
ence works and text- 
books were furnished 
to tho army and 
navy by tike Ameri- 
can Library A^o- 
cmtioTi, but many 
more are needed. 
There are constant 
calls for books on 
mathematics — arsth- 
m e t i c s , t r i g o n o m - 
etries, and geometries. 
Most of these books 
had to be purchased, 
but some were do- 
nated . 

For the first 
in history, the 

loetual needs 

great fighting 
were scientifically 

and met. 


time 

Intel- 

of a 

force 


How the i ibrary War Service provides 
for the education of our fighting men 


as Sharp as Bayonets 
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Making the Radiator 
Easy to Look At 




I. 




H E R h'OSTA~ 
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BLOWEH 


FLOAT 




F^GUIATOIV, 


FLOAT fMAMflf ft 
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Once iiji.t iiLu-.l, thin system oF linui*: 'hcjtLng with kerosene COUtinueEi to 
funijtinn without requiring further attention. "The descrliJlL-LTiia ufi ihe 
picture e*pl.Hin the detftile of the apparatus lived in this beating i>-stcm 

You Can’t Get Coal? 

Heat Your House with Kerosene 


hliiS 


difficulty of obtaining coal 
induced, many hotfse-O^TkCifa 
and m&PUfacturing concerns to sub- 
stitute kerosene. The tty Jit cm of house- 

h pat mg with kerosene is easily i n nt I c-tL 
in any house equipped with a steam or 
hot-air furnace. Aside from tlse re- 
moval of the grate bars, no change is 
necessary Jn the furnace. Any good 
mechanic cart install the system in a 
few hours. 

The apparatus consists. of a kerosene- 
tank connected by ifc nftlTQW feed-pipe 
with the combustion-chamber,. a Ti'l 0 - 
tor ■ driven blower which atomizes the 
oil and blown the spray into the 
combuEtion-chamber, a pilot 
light to ignite the oil spray , and 

a thermostat for rejfulatbyj 
the fire according to the desired 
temperature. When the tem- 
perature of the room 
the point at which the thermo- 
stat is set to operate, the elec- 
tric circuit to the motor is 
broken,. so that the blower 
stops feeding fuel into the com- 
hustion-ebamber and the fire 
goes out. 

When the room temperature 
drops and the thermostat again 
makes the electric contact to 

the motor, the fuel is ignited 
by the small pilot light in 
the botton of the combust Ion- 1 

chamber. 

This method of using kerosene 


instead of coal us a fuel In hoUM-heal- 
mg plaids undoubtedly offers many 
advantages. It is much cleaner than 
coat,, and, once it is installed ami get 
in operation, requires: practically no 

attention. There is do amofcc, soot, 

or waJite, no ashes to be removed, and 
the tompernture is regulated automat- 
ically. But the system is »qt econom- 
ical. The cost is as great, prob- 
ably greater, than the coat of coal. 

Another drawback lies in tbs fact 
that electric current is required to 
drive the motor and illuminating gad 

for the pilot light. 


OR the benefit of fastidious per- 
sons who object to mdlutOra 
because they disturb the artistic 
harmony of beautifully furnished 
room&j a Western manufacturer 
has placed on the market an imita- 
tion woodwork cabinet for disguising 
the nuked ugliness of steam radia- 
tors. It is a sort of artistic camou- 
flage that in no way interferes with 
the usefulness of the heater*. 

These Cabinets, which are made 
to order on any style, are of heat- 

insulated metal, painted to imitate 

the color and grain of any kind 
of wood desired. The cabinet is 
open at the bottom and is placed 

over the radiator,. The cold air 

from the room enters at the bottom, 

is healed by the hot tU'urri coils, 
and passes out into the room through 

u aeries of grilled openings near the 

top of the cabinet. 

The slits are provided with ahut- 
teru, which are connected by a 

bar with the operating arm of a 

thermo&Lat installed in a specially 

prodded chamber at one end of 

the cabinet. 

The thermostat may he set fur 
any temperature desired^ and when 

that limit is reached it will Auto- 
matically close the shutters of the 
dies through which the hot air 
paHsea into the room. The thermo- 
stat is operated by the expansion and 
contraction of an air-tight copper or 

brans cylinder with corrugated, 

lowa-like sides. 

The 1x4 low ft movement of 
cylinder ie tr»n&iEuttcd hy an 
getikOUs system of levers to 
rod, which controls the shutters 
causes it to open or shut the 
automatically. 


the 

in- 

the 

and 

slits 
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Y<™ mflL y flTtLs?Lr^lLy t^mnu 
if*£t your rftdltftmr hy covfcT- 
3dte it with A cabinet- Tbt 
thermostat io&ide the cabinet 
vdkL automatically iep.s|jite 
teDspeiature erf tlic room 
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Save the Nations Energy 



Learn how to handle 
your furnace and save 
coal and doctors' bills 

Jfy A. M Jungmann 

I F you want to enjoy better sen- 
eral health and freedom from 
colds this winter- save coal, 

A quart of water evaporated in 

every room of your hoiuto every 
day will mean a Having of one 
third of your coat bi3] r What we 
really need in Onir house* is hu- 
midity rather than a high degree of 
heat r Moist air feel* warmer than 
dry air of the a am* temperature, 

and moist air bus the farther ad- 
vanta^e of retaining heat. 

Professor Ellsworth Huntlii£t^ F 
of Yale University, recently made a 

study of some nine million deaths 

In all parts of the United States 
and in France,. Italy, and Japan. 

He also made a survey of fifty mil- 
lion deaths in Belgium* Great Brit- 
ain, Germany, Road a, Kil mania, 

Spain, and other cou n tries, .bringing 

his in veBtigutLonB of deaths up to the staggering number 
■of sidy million. His study has resulted in the conclu- 
sion that an average lemperature of 64 ,v F T is the Ise^t 
for the maintenance- of health.- Professor Huntington alto 
found that a uniform temperature is not .ho healthful as a 

variable temperature. He eon- 

ciudea (hat a frequent fall of 
temperature, followed by a more 

gradual rise, is an excellent 

met Its of preserving health. 

Do N&l //flfif SfccpmfirRoQms 


Persons who desire mental 
and physical vigor should Bleep 
during the winter En rooms in 
which the temperature ranges 
from freezing to 4& p or 5<K 
It is not necessary for sleeping- 

rooms to be warmer than S5 n 
at any rime of the day. Win- 
dow* always should be partly 


A pile -of ciflthjfnrilc c:j 2 .l dust which 
i - being used bi :j new racp[»03|.ti0fl 
fuel. The coni La jur,! nsu rrinittfram 
rhr mine dump* '.viitlwUL 4 iJinilin^ 
■rr cm ib i n a- The Imu-LlcU's v$ry In 
\-\xe. It Li i : ,lac:i I w 'iih a liquid! that 
HR a by-product -jj ilknniruil iij|T maa 




than moist air would at GO*. Uy arranging to evaporate 
water in your house yon can save coal li-ecause it will not be 
necsonry to keep the air at such high temperatures. 

If you are using a steam or bet- water heating uppsLrn- 
1 us, keep a p-i n of water oil every radiator. These pane 

should be provided with wicks. 

There are on the market Valve* 
to be attached to steam radia- 
Loib, which ploy moisture into 
the air of the room. If you Us* 
a Stove, keep a pirn of water 
on top; and if you beat your 
house by a hot-air furnace* 
keep a pan of water In the 
drum, so that the moisture will 
pass up with the h@fl.ted air. 

Exj^r/mcnta itt 


open at night 
fresh air ad- 
mitted CO bed- 
rooms. 

The reason 
people keep 

their houses at 
such ahigh cem- 
ppraEurein win- 

ter is that the 

outside air, after 
it is brought 
into (be Isolde 

and warmed,, 
u r u a 1 1 y h o - 
comes as dry as 
the desert of 
Sahara. This 
dry air Joels 

colder at 70 & 


and plenty of 


The cchti political fuel in use. The nth oia the 
floor In frant of the boiler shows fToudam from 
clinker find a free-burned grrtnulnr condition 


Professor C* A. K_ Winalftw, 
alno of Yale University, con- 

very lnt*Hfltlllg 
ventilation for 


ducted some 

experiment* 


t. 
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Thjt U. 5 - Gtfrri, whsoh has b«n used, to teat differ end types nf fibcl ; 
ahe hae i?uid;€ many ffiiccctftful trips npsmting gn pulyrri-Kd coal 


(bo New York 

El ntc Ventila- 
tion CommL&- 
.sion. He found 
that the latest 
methods of ven- 

rooms 
by taking air 

into the cellar, 

warming it to 
a temperature 

of about 67°. 

and blowing 
it into the 
rooms by fan* 
was not so 
healthful as 
(be ordinary 

procedure of 
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Learn to M unage l our Furnace 


k^ftping the room a at the ij^me 
a ve ra g« temperature but vontilat- 

in^ them by letting fresh atr in 

at the. windows. In the modern 

system of ventilation the tem- 
perature did not vary smd there 
were no drafts, Yet people who 
worked in rooms under thn?w 
conditions suffered from <Ju lib Lo 
a greater extent than those who 

worked In the room* wliero the 

temperature varied. 

Although December and Janu- 
ary of last year were unusually 
cold, the death-rate was low. This 

probably was caused by the fact 

that people did not keep their 
hougetf heated ae much ha they 
have in other ytuna. Shortage of 

coal, instead of being a hardship, 
wjl$ a blessing in disunite. 

Experts in the B ureali -of M inets 
have made some Ruggestiona on as 

to how* to burn coal econo rtiiCLilly 

at home, Fimt of alt, they lay 

sirens upon the fact that the per- 
son who is tending the furnaoe 
must acquaint himself very thor- 
oughly with the apparatus If 

you want to burn the COu3 Easter, 
supply more air through the grate. 

More air can he supplied by open- 
ing the dam per in the pipe leading 
to the chimney, by opening the 

dumper in the usb-plt door, or by 

shaking the ashes down from the 
grate. If you want the coel to 
burn more slowly , reduce the 
draft by closing the chimney 

damper or the damper in the 

ash-pit door. 


To increase the supply of air 

over the fuel-bed, open the damper 

to the chimney or the damper Ln 
the firing door or both. Air in- 
troduced over tiie fuel-bed helps 
in burning the giucs and the 
visible smoke rising from the 

burning fuel. In order to be 

really economical, you must, study 
your furnace and find out just how 
much WT it requires? for too much air 
is as wasteful as too little, 

A heavy" fuel-bed generally give* 
more satisfactory results than a light 
fuel -bed, because, during the tong 
periods between faring, a light fuelled 
is apt to burn down too much, When 
burning bituminous coal it is better 
to place tho fresh CO&l somewhat in 
a heap to one side oE the grate and 
leave a small part of the burning fuel 
uncovered. If the coal contains a 
large percentage of alack, this method 
of firing is particularly satisfactory, 
because the coal is heated gradually 
and the volatile matter distils slowly 
and is given a chance to burn.' Before 
the nest firing the coked heap of fuel 
should be broken a ml spread over the 
grate. A new charge Is then placed 
on the opposite side of the furnace. 


To prevent cold: air kuknLU, into the 
lioLiKr. rail Sr the chxM-3 with an elastic 
r.iibst^Env that vihrntion will not f-Ffent 

Mercer F. Moueley, Chief of Con- 
servation, has compiled a list of 
"■don’ts-’ 1 for coal-users. If you ob- 
serve these rules you will bo able- to 

pjJTeet an appreciable saving in coal; 

Don't fail to clean furnace before start- 
mg Are. 

Don't build a Are until nacmify. 

Dun't build b lirr laigi't than v. ■ nnwii'iary. 

Don't Fail to make chcfk-draft damper in 
BDioke-pipc d<> its work. 

Don't neglect keeping fresh water in 
yoUT sdcnm -heater boiler. 

Don't fail to keep your kitchen stove 
dean. 

Don't keep your home at over F. 

Don't leave yUu.tr draft upfcn it ni^kt. 

Don't try to heat all rj outdoors. 

Don't keep your lire going on pleasant 
days- 

Don b t Kit in nut-lb room when the ami 
heats thrc snuth aide. 

Don't think it's to-toat weather when 
the thermometer ia J&- 1 to 50 c '. 


If your tijtnJ coni Dannimptlun Li iLL'- 
b«n tern* a year, yc.u can my* at leiist 
thrtc toaiB b y mttilutu'i^ thr pipe* 

Don't want t water- — It t uktin cool to licit it. 

Don't toilet that imp £B»>jrl will 1-u.Lit the 
temperature of a room dp[[rr*?H. 

Don't fail to put op storm doers and win- 
dows. 

Don't fail to Hift aabes. 

Don't hum coal when wood li available. 

Don't f nil to v, ra p yuut pEpei ft I tli asbestos. 

D^n't fail In’ ki-i-p moms moiKt — they 
heat eaaier. 

Don't forget, that moht air retains heat. 

Don't forget that dry air causes colds 
and catarrh.. 

Don't waste gu^ — it i* made I rum coal. 

How to Ranl[ (he Furnace 

Do not let your fire burn too law 
before Hanking for the night, because 

it. may go out after banking. When 

banking the fire, leave a part oE the 
surface of the Fuel-bed uncovered in 
order to prevent GJtplwrion of the gam 
ruling From the banked fuel. The 
relation of dampers after banking 


Bt mrt the (La« In ynu* wuid^wa i* 
tiaht. A little trouble in puttying 
the WuldOw-purtctf- will ikive <Oul 


If ynu. will put wescber-itri.pa UTOucufi 
your windows, the saving in cofll wiA 
ammint to many times Lhrir cost 


TO 
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Ermine the- JtRi3g srcund j'CHLf window- 
csatne: if AnylHLVC btcorai c Im&c, you 
will 3Ti v n rrj n I by tightening thum 


Ta'te tlie time 5 d rlumi ytKlr fl uci cut Umxt- 
ou-hly ,:il k ;ihI unra -a vnxl; 'rj.h.i t is a 
puoier LTKiducldr ijT JiuLit llniri uabfstus 
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baffle are in stood order, that 

the boiler-lubes -Lie not full of 

soot, and that the flues a*e nir- 

tight, and everything ship-shape, 
A leaky fluo will esu*e the burn- 
m.g of [fjore coal t han is necessary. 
TiV'h erever po&rtb-le avoid turns in 

your fluii. The Idea] flues art 

abort and rtrEU.ffh.tr Flue* that 

have turns offer rHatance to es- 
caping gases and do not afford 
the fret draft necessary to satis- 
factory combination of eon]. 

Pulverized Coal 

Pulverised coni fa solving many 
fuel problems;. The ideal condi- 
tion in which fco burn coal is 

pul vended. With p u 3 v e r i a e d 

coal there can be no clinkers and 
im smoke, and the combustioji 
is complete. 

Pulverized coal is ground kd 
fine that * pinch oF it between 
the fingers does noL feel gritty. 
A cubic inch, of coal is ground 

into such fine particles that Sfl 

|jcr cent, of it will pass through a 
sieve having 10,000 openlngE to 
the square inch. The advantage 

of pulverized coal Thill become 

apparent when you remember 

that a cubic inch of coal has a 
surface or superficial area of ses. 

-■=' L u:^ n 1 k-.elnv;- V i U t wl'i'u Li h:ss 

bfren Converted into these email 
particles its .superficial area is in- 
creased some TOO times. This 

means that each one of the two 

million particles l* surrounded 

by air and, when burned, permits 
perfect instantaneous combustion. 

There is no waste. Pulverized 

coi.il burns like gus^ 

Not an Unified Fuel 


SB IB I a a t- 

If the nir Hibera from hcEow, in bu.-m.ing. 
salt eoaL, thfli nsyge-n is b'.ir.n.::H put; iht 
.cmedy it to let in sir from abave 

the fire depends on the -amount of air 
that leak * into the ash-pit, and is 

something you must determine for 

yourself. It Is generally wise to -cloHe 
the damper In the ash-pit door and 
leave the damper landing to the chim- 
ney partly open in order to prevent 
coal-gas? getting into the bouse. 

Saving Coal In Industry 

The best way to start to save COal 
in boiler plants is to give up guess- 
work ant? apply .scientific principles. 

The men who actually burn the coal 

should be trained in the principles of 

combustion. No matter how good a 

ananY intentions may be, he C&Dnot 
save coal for you unless be knows how 
and knowfe why it i* necessary for him 
to do certain things in order to ac- 
complish the desired results, Although 

a very clever fireman may he able to 


N^ver -A law the %q [*et within aLie tos- 

ch» nf rhe ffratc: 4 full ash-pit evtad&Mi 

the hoitirlE ersdenty lwmty pcf cent 

tell you all ah cut your fire by simply 
looking into the furnace, you cannot 
expect every man to do that.. The 

only way you can really know the con- 
dition of your fire in by using record- 
ing Of indicating instruments. Accu- 
rate instruments, such as draft-gages, 

How-meters, and pyrometers, will hoi p 
you to handle your coal Intelligently 
and economically, 

Home oF the thing k to he guarded 

aaamat in using ooal are clouds of 
blaok smoke oommg from Lbe slack, 
which Is always a sure indication of 

w^Btejtbo hm due to high percentage 
of carbon In the ash; and the wasting 
of exhaust steam. Your steam is a 

direct product of your coal. There Js 

usually a great deal of economy in 
using mechanical stokers. Needless 

to say, it U neewaxy to see that your 
entire apparatus la in good condition, 

that the borers are clean H that the 


Pulverized coal is not an un- 
tried fuel. Nearly ten million tom 
of it are being used in the United 
Kcates each year. In the manu- 
facture of foment six million tons 

are used; in the production of oop- 
per one and a half million tons; 

In the iron and steel industry, fw^o 
million tons; in the generation of 
power, some two hundred thousand 

tons. The e&at of pulverising coal ianot 
at all prohibitive,. It can be prepared 
at. a cost of from sixty cent* down to 
twenty cents a ton. The coal is burned 
by projecting il ituo the furnace by 
means of an air-blast, forming a cloud 
of thoroughly mixed air and coal.. 

\Vhere scarcity of labor is a factor to 
be considered, pulverised coal k a very 
desirable form of fuel /because one man 
call handle a number of machines; for 
the process of burning ibis form of 
fuel H almost entirely mechanioal- 
Pulveriiied coal is not only suited to 
stationary plants, but Is uasd with 
ff ratifying results on locomotives and 
■Steamships, It* use on locomotive* 
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of testa bIluw the advantages of pulver- 
ized coal for operating locomotive 
over ordinary coal. 

A Mikado typo of locomotive in a 

f.oat freight uinrfce ntmniBC over ft 

11 5-mile division conBumed about 
l!£ r !5C(J pounds Of coftl for ss_\ trips, 

aa compured with smother locomo- 
tive &[ the Ha mo type, equipped for 
burning pul veri zed coal ? ' and which 

con&umed 22,500 pounds. of coal, or ji 
saving of lick 7 per cent in fuel. A 
locomotive burning put vert zed coal has 
hoop in constant daily operation near 
Fullerton f Po. h aims Juntlsiry^ 1918,, 

and up to the present has not been 

laid up for rep&irs- 

The Cool Situation This Fear 

Experiments in burning pulverized 

coni were conducted within the last 

few months on the U. S, B r Gem, and 

proved thaL^ where a stesimsbip hud 
Storage-room for that fuel;, pulverized 
COol [b eminently a&tlisfactory for Use in 
operating ships. 

The coal situation this year is 

particularly interesting. The coal year 

begins on April 3L The anthracite 


DAMPS fk 


coal consumed for domestic purposes 
in 1916 wus 49 1 2 E 8 1 UM tone. To this 
the Fuel Admi nisi ration has added 

2, noo r QO'0 tons, bringing the total to 

51 , 253,609 t-Otls, which it has under- 
taken to supply this year. The first 
half of the coal 

year was up on 
October l r and 
the supply for 
that period was 

exceeded hy 

769^130 tone. 

Bitu mi n oub 
coal la produced 

greatly in excess 

of anthracite, 
about twelve 
times fta much 
bituminous as 
anthracite coal iu 
mined each year 
in this country r . 


abort age of labor in the mine a, the 
production this year in nothing short 
of remarkable. It we all do our bltj. 
from turning off the gas or electric 
light when we leave o room at night, 

to inspecting the flues in our in- 
dustrial boiler plants to ^ee that 

there is HO leak, we shall have 
enough coal tbia year to keep every- 
body warm enough for health's sake 

and to keep the wheels of our re- 
construction induBtries not only' turn- 
ing but humming. 


A six- wheel saddle-tank locomotive equipped with a pulverised 

rtul app^fUiLUEi. ft has been an daily nperall-an In Pi-cn isyivjin.i,i 
ainCc ia.1iUafy 1 916. Coal GHkIKrte, new and a I i-'iLf tans. 


is especially promising because 
or the saving oF both time and 
labor. Burning pulverized coal 
on & locomotive does away with 
the necessity of a fireman. The 

coal is supplied to the fire auto- 
matically at the discretion oF 
the -engineer.. There is no 
smoke, and no clndere are 
tplllbd along the road-bed „ 

When it LFt considered that one 
railroad in the United States 
spent -in 1916 $375,000. in 
set Sling claims for fires started 

hy sparks or burning ashes 
along its right of way 3 you can 
see w r hftt a great advantage 
pul prized coal has over the 
Usual locomotive Fuel. 


UseJ on LocomoditcM 


I jocomotivtft operated on 
pulverized coal do not have 
to waste time at ash-pits or 

in cleaning Ana and shak- 
ing grates. When the fire in 
extinguished there i* rio waste 
of combustible in the ash, fur 
there Is no ash. Inspection can 
bo made very easily. A series 


A square finu put fired 
by the -coking method 


This in tlLe appamR-un ihsi ifl Ui&ed For 
burning pulveikieri coal on lcuxjsnQtLvR 


A round Are-pal firL-J 
I iv the cOklng 


Shortage of LohoF in 

Mines 


T 

This year the United 
Stales expects to pro- 
duce some 6 00,000,000 

six 

month* of thte year a coal 
year 37,000,000 more tons 
were mined than were pro- 
duced last year in the lame 
period. 

Ever since the war began 
we have been using an in- 

created amount of bitumi- 
nous coal- an advance of 
Eome ftO.,QOQ J flAl> ton* ter 

emeh year. 

When y r ou consider the 
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Making Periscopes Invisibie 

I T wrh the ■vtaibility of the periscope, more than anything 

else, that made an effective war figainat Gwroari mb - 

marinwi possible . A periscope is useless if at ia sub merged . 

The part of the periacope tube that; extends above the 
surface of the water is not more than about two inches 
in diameter not much, but enough for the vigilant 

watchers- on the numerous patrol-boat-a that cruised in the 
danger zone. 

Various methods were tried to diminish the visibility 

of the periscope r At first they were painted in ihude* of 

blue or gray or green so ns to make them blend with the 
color of the sea. Coating the tube with aluminum paint 

was 4ilao tried. But i!t such attempts at camouflaging 

were found to have but little protective value. Covering 

the tube with a 
green And violet 
checkerboard 
proved effective 
in some cases. 

A suggestion 
that, is (heorel- 
LCfllty good pro- 
vides that the 
tube of tho per- 
iscope be sur- 
rounded hy a 

aeries oF conical 

mirrors, which,, 
when Keen from 

n distance, blend 

with the back- 
ground because 

they reflect the 

A new idea in pro- sea. 

testing pcrii.'opca 




A wnahjoR plunt like this, opoitri by brliS ff:*r Lbe furtnrj 

ihftfu, m Q.y sove a grci.it dr-nl of money for Hh: rtumufitdunr 


Don’t Waste Waste 

W E have nil been taught, to avoid the waste- of money, 
words, mid advice; hut who ever heard of wasting 
waste? Yet, waste — thiit Ss F the kind that is used to wipe 
eiean machinery,, printer's type, etv. — may dually be 
wasted. 

A Western mAh uluw-tu ring concern installed in Eta factory 
an experimental plant for reclaiming soiled waste and rags, 
and found that they -could be washed from ass; to seventy- 
five tames at an average cast of *4 cent a pound. The 
reclaiming equipment* which consists Of ft washer, an ex- 
tractor, and a drying drum,, is now manufactured and 
marketed by that same concern. 




These Life* Boa Is May Be Launched from 


W HEK a Banking ship acquires a List 
to port or to starboard, and the 
deck h correspond iligly Inclined, the 
long line of life-boats on the high side 
of the deck, all swung from the regula- 
tion type of davits, Cannot bo launched. 
The well know 1 i f&Ct (.hat sinking 
ships invariably get a list before 
the filial plunge hftfl been disregarded 
for yearaj, ren- 


dering 

ship's 


half the 

lilc-boats 
This ter- 
rib Eft condition 

has recently in- 
spired two Scutch 
fthip-buildert? to 

deviae menus for 

launching any 

and all of the 

ship's life - boats 
from the lower 

aide of sinking 

an-d listed ships. 
The bouts are 
stored, in a closely 
assembled group 
on a- boat-deck, 
preferably amid - 

ships adjacent the 
funiiels. Above 
this concentrated 

group of boats fa 

erected an ele- 
vated steel at me- 


Either Side of the Ship 

ture Of achwftrcfship extending 1-btama, 
supported On steel ’ columns, each 
equipped with a chain- hoist trolley for 
lifting the life-boats from the chocks. 

Hauling cables for moving the ehain- 

hoiffted boats to port or to starboard 
Are attached to each trolley, and lead 


outward in opposite directions there- 
from to wheel pulleys Eocwted at the 
end portion# of the I-beams, and thence 
inward and down to a hand-operated 
winding-drum. The ends of the 
athw&rtahip extending I -beat. 1 # are also 
equipped wdth boat falls and tackle Like 
those on ordinary bout davi La. T ho oper- 
ation or "'getting the boats over" la, first, 

to raise each boat 


No nutter 
launch lift 


loudly the Mnlcin* ship nuy IL*t, it in p*mjble to 
boats that arc provided with this handling, epppratuB 


in turn from 
its supporting 
chocks by the 

chain-hoi Big, 
Then the wind- 
ing - drums are 
operated to haul 
the s-uspehded 
boat outward hy 

the trolley cables 
to the lower side 
oE the leaning 

deck, and to the 

corresponding 

ends of the over- 
head I-beams, 
The final opera- 
tion Of "lowering 
away" the SjOftt fa 

performed b y 

transferring the 
support of the 
boat from the 

efoain-hoidtstothe 

falls and tackle. 
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Exit the Zeppelin 
Enter the 
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Out of, failure of the dirigibles 
grew the largest of 

By Carl Dienstbaeh 



T"YQMBING pljines are primarily 
weight-carriers, They must bo 
able to fly for hours, which means 
that they must be able to carry much 
fuel; they must be able to do much 
du-ma^e, which mpans that they must 
be ablo to transport heavy honik It 
is fortunate that the weight of tbe 
crow does not increase? proportionately 
with the aise of the machine 1 . The four 
men of a Handley-PagEn for instance, 
could navigate a much larger craft. 

It is easier to slate the principle than 
to carry it out. There is no more 
dEIAcult emdnoermg tmk than the 
const rue lion of a huge biplane., The 
British deserve the credit of having 
developed the first big bombing plane 
— the Hand Ley-Page. To tie sure, the 

Russian Sikorsky— a machine even 

linger than the Hundley-Page was 
built before the war, hut it failed to 

meet the test of war because the Struc- 
tural problem had not been solved, 
Curtiss, in the United Slater, had also 
made experiments with large machines- 

But the fact remains that the British 
evolved the first practical giant bomber. 

Bombing Zeppelins Abandoned 

Whffli we consider the difficulty of 
building a huge bombing biplane, and 
the Failures that greeted pre-war at- 
tempts with the Sikorsky and other 
big marhinea H it is no wonder that, 
when Germany determined to intimi- 
date England by bombing London 
and other British towns from the air, 
she rejoiced in her Zeppelins. Their 
radius Of action wart well-nigh bound- 
less ; they could elude early air defense 

artillery with eaae, 

There waa a rude awakening when* 
later in the war, one great, dirigible 
after another became Literally Lb flam- 
ing altar on which a score of lives were 
5-icrificed. Gerpnan officers at last 
saw the truth. The Zeppelin was a 
good naval scout F hut a vulnerable 
bomber. When it became apparent 
that the Zeppelin airship must be 

ubun domed For bombing raids over Eng- 
land., the Germans copied the llandley- 
Fage and produced their first Gotha, 

But Goth is did not lake the place 
ot Zeppelins; and the Germans gave 
orders for .the construction of air- 
planes of startling dimensions. Aided 
by the AlbatMs ^'Orks, the Zeppelin 
Company produced a giant bird which 
marks a distinct advance in the 


■T 
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development of the long-range 
bombing airplane. The new 
c raft's Load of bombs is two 
tons, as against the Handley- 
Page's half a tern. The span is 
13 o feet, as against the Hand Ley ■» 
Page's US; the length £4 feel, as 
agaihst 65; horsepower 121)0,. us against 
7*1 U. The speed remains what it way 
in the Zeppelin dirigible— 75 mites an 

hour against the Ilandley-Page’s BA. 

It is the general practice in large 
bombing plant's to balance the eleva- 
tor and the ailerons, by which latter 

side-Eo-side hntanee is preserved. In 
Other words, there is usually a bal- 
ancing surface in front of the pivot- 
shaft, the object being Lo make the 
operation of the 

easy as possible. fn the Zeppelin 
bomber there is no such attempt at 
balancing. . The conclusion is ine% - i ta- 
ble that there must have been auxiliary 
engines (probably electric motors) to 
operate ailerons and elevator, although 
French engineers who reconstructed a 

wrecked machine are silent on that 



tandem, This is indeed a hold de- 
parture From long accepted, doctrines. 

Why did Ihe Germans violate the rule? 
Because it was a real advantage to have 
four separate engines and four svperute 
propellers and only two engine-rooms;. 
The air resistant of the engines is 
obviously reduced by half, and the 
weight oE the engines can be brought 

the wiiter of the machine. 
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control surfaces as Landing ThC-dl'C TotlS a l High Speed 

The greatest problem that confronts 
the designer of mammoth bombing 
biplanes h the provision of an adequate 
Landing gear. Here, for instance, is a 
machine that weighs twelve tons, and 
that lands at a speed scarcely less 
Gum forty milea an hour. Imagine 
what that means. The Zeppelin 
biplane's most meritorious feature Es Eta 
landing gear. Look at the picture op- 
posite, Note how low, sturdy, light, 
and devoid of drag is its extraordinarily 
simplc framing. Note the wheels ar- 
ranged in groups of four. This mass oF 
pneumatic tires efficiently supplement 
the shock-absorbers. 

In a small machine a tail-plane sur h 

as that 

lead to stull i jig But a 
machine is free from any Ruch danger 
because of its momentum and Its 
multiple engines. Without the pecu- 
liar tail the main landing gear would 
have to be very much higher, iiir- 

resi sting, and ponderous. Because 

the landing gear is low it becomes neces- 
sary to use four propellers of small diam- 
eter in place Of the two large propellers 
oF the Handley-Pjige. Those make it 
possible to lower the landing ■gear. 

Clearly, landing on such a gear offers 

a Hew problem. Unless the pilot comes 
down on nearly an even keel, the ma- 
chine's now strikes the ground at 

such an angle that the strain would 
be more than the front, wheels could 
withstand , This difficulty has been 
met by the ingenious arrangement of 

the tail. In which the French engineers 

who reconstructed the machine before- 
mentioned failed to ssc anything but 
a pujtfde. 


Inside of the wings is an intricate 

which 

is designed to secure great strength 
with little weight, or air resistance,. 

and which reminds one of the be- 
wildering framing of a Zeppelin dirigi- 
ble's envelop*?. The spars are of hol- 
low girders, AU the other framing is 
of slccl tubing. Wherever the tubes 
are exposed, no that they must he 
driven through the air {struts, etc-), 
they are encased In thin wooden shells 
admirably stream-lined. Ihe tail- 

frnmiiiK, however, m of aluminum, for 

the reason that the tail, being furthest 
the center of gravity, must he 

responsive 


How the Zeppdin Wtfs- Copied 

1 1 will he remembered that in the 
latest Zeppelin dirigibles the May- 
bach engines were enclosed in c^g- 

shaped cars yo as to reduce head-on 

resistance. In the biplane we find 
ar l4 egg.i" in which the engines 

of course) are housed, 

whtlt the crew' sits in a separate cen- 

car. But in the biplane each 

aius two 300-horsepower 
engines, one behind the other, 

Examine the illustration on the op- 
posite page and, you will see that there 
are both pusher and tractor screws in 










PtYpidnr Seitt I6ff J/oftMiy 




HOLD 




JAH R. 1 - EHUAlftl/#^ OUTLETS 


tfrPPLE 


ripr- DftAirtltfG 
> OIJtLETS 


ii. 


■MFHMES it heroines necessary to stop the- flow of 
walcr or other liquid from a tank arid to drain the pipe 

revent freezing j ar'it may even be necestary to empty 
tank, In the novel Arrangement nhown iibovt, the 

•ion of pipe within the tank is closed at the end, but has 

lioles that allow the liquid to flow through the piping 
|i the nipple is not screwed in too far to the left. 

‘ the portion shown in the illustration the tank outlets 
losed by the nipple,, which projects beyond them, while 

e Fiame time another set of holes are in the open position 
training the pipe. A slight movement of the nipple 
e right or Left will close all the drainage outlets, pet- 

ng the piping of the liquid to points desired. 

can readily be seen that if the nipple is moved emfFb 
ly far to the right a point will he reached where not 
the piping but the tank also will be drained. Thus 
Ample form of construction permits any ono of three 

ate and distinct operations. The liquid may be 
I from the tank T or the supply from the tank may be 
off and the pipe drained, or both tank and pipe may 
nptied — all done by a aimple twist of the wrist or the 
cation of a wrench. 


tow to Get Hot Water from Your 


.Camp- Stove 


r HE.N Francis L, Alsobrook, of Alamo, Tenm, wants 

hot water, he uses, his camp-stove, 
e stove is of conical shape, tapering toward the top, 
ending in a detachable stovepipe for carrying off the 
cm the usual manner, A ring-shaped vesacd ol 

.nlied iron fits around the upper part of the 

atove. 



vui\ mrpT 

t hnt water 

r 


The witerhoatcr f provided 

with a faucet) baH a cover which 

EUs around the stovepipe and 
has ll spring friction catch by 
which it may be held in any 

position to which it Is raised on 
the pipe. The water is filled 

into the heater from the top, 
after the cover has, heen lifted 

out of the way T When the heat- 
ing veEsel ia full of water, the 
lid is shut tight. 

The stove may be provided 

with legs and a bottom, or it 
may be without legs. In that 
cam, it ia set on the ground 
■and the fire ]3 built under- 
neath. The Etove has ft door 
for putting in the fuel, prefer^ 
ably wood, find another door 
underneath* for the roin&yali of 

ashes. 

One of the best features of 
this stove is that it may he 
taken apart for moving, for 
the stovepipe comes out and 
the heating vessel comes oil. 
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The Stars for 

How to find your way in the skies 

■ 

J I 

By Ernest A* Hodgson* of Jfte Do win fan Astronomical Ofrsc nmfary 


4 - 

immmT 



YER dd the nortbeaatern horizon 
is the t-hope el the Big Dipper, or 
Ursa Major— the Big Bear. It 
h^c itj to hf utaruBug almout upright upon 
ate handler Follow thij Jiarur of the two on tor- 
most Etsia of the bowl and proceed north 
for about four times the distance between 
them. A bright star id reached the— Pole 
Star, or Polaris, {'lift the map the line to 
Petard ftjjptott turvM, bec-au** the H*an* p 
which seem to th^ inner tfuriaw nf a urwt 
globe, are slightly distorted in portion 
in a flac projection £u-;:h a* our raspJ 

Still lacing north, look carefully 

dmvn Inward the k4>rizon h from 
thus poik Nl«r- Tht dim cm fe- 
lines of a small Dappef appear 
the handle bending the bowl 
of the Big Dipper. Thin \a 
Utsu .Minor — the Utde 
Rrftf- 

On the opposite side 
of the pole star 
tli r- Big Dipper i a Caa- 
aiopciBj the Lady iw 
the Chair. This con- 
Etellation is in the, 
form off a great W; 
oj Lei Lea present potsi- 
tLun , tdowtd toward 
the north, it is more 
properly an M* It la 
itiadft Upoffi vcbrighl 
Mare —ao bright, and 
theftgure tli eylorm so 
• lour, that it is proisaly 
one ol the bests known 
constellations after the 
Big Dipper and Orion 

Note carefully the poai. 
tion of the howl o[ the ann-d! 
and largi: dipper*. Fallow 
a lim from the former i n i| 
latter, and continue about t^ 
that distance beyond the Rig Dip- 
per's bowl. Here is s bright star, 
Regutus, at the end of lIh- handle 
of the '■aickli;.^ Thii &kkJe— w 
L to, a-t It h called — i* lying with 
the crook down and Inc point up, 
as we look north and eust.. In 
January Regulua ia attended by 
the planet Saturn. 

Look OTtf Lota the oEjrthwiMtern 
sky. Note: the great aquaro nf four 
stsr&, the two sides off the square 
forming lines which are directed 
toward the pole star, an were the 
pOEhtem of t II Cs Big Dipper. This 
ie calLed the Great Situate *1 
FfgHUL although the sMir In the 
corner -nearest the pole »nd nearest 
the zenith belongs to the r<n-.*l ci- 
tation el Andromeda, 

Up near the zenith, above the pole, 
glu-arm the bright atir Capelin, and the at- 
tondae t stars the constellation Auriga, 
the Charioteer. How did Che jmck-ntsi 
manage to see the form ol a charioteer in 
this group ol stars . Tli i- shepherds ol old 
had all nighc to spend looking at the 
=»tftre, »n d they had Little else to think or 
talk about. 1 b it any wonder that they saw 
strange shapes and had stranger stories 
about their visions? 


Turn now toward the south. There is a 
sight never LH|uided in tlu> Humner a kin is. 
Hiilf way up the southern sky r immediately 
before os is the constellation Orion. The 
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How to Find Your Way Amoivg the Stars 

T hi r nr.np represents the nppenroji ■£■ cl the nicy at the 
time lifted Ldaw. It ix apeei Brail y arrun g-rrd far tin: 
latitude nf New York, 40'- M., but Lb precticiLoic far ten 

deirK8 on cither aide of tihds latitude Use the map 
at the t-wnos Indicated Hold It ovcf your hrewJ with 
the north Iroriioa te the north. 
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shei>hetdi landed liisn:- n grr^iit 
Betelgew^: t* Ib kb r*lwd right srm, 
defines his left loqt. A triplet of bright 
hLars forms his belt, and, dangling from it, 
uni: il Line ol three fainter atarv, the dagger. 
The JvwoKt. of Lhfeie iLjjfMiLin-- hazy. It ts 
the great nC-bulu bf Orion, 

Orion is about to deal a blow with hie 
dub at the bead of Taurus, the Bull. The 
Tb red eye — Adebarsn —gleams wicked- 



ly and Its great horns are tossed upwards 
toward th« twins — Cfl3tor r and Pelliuc. 
For thousands, ptfhaf* milllohs of yiarw, 
Orie-p has kept them safe from their savage 
foe. in January, Jupiter will add his 
bright dbek to the already bright group of 
ntars above 0ri#n. {Roe the planet map on 
page 79 ,J 

The little group, the Pleiades, is known 
to most people even if they know little else 
shun l L k * ■ sitaTM. The Pleiades, together with. 
Orion and Aldeba^^p aru montLonedl in Job 
j\, 9, :md Job xitrUi, and tine two 
fenuf in Amos y„ a 4 which *E'rves 
to abow bow well knowm they 
■,viTH' lo the people of those 
dnys. The Pldldft hth rf*- 
ferred to as the “seven 
stars. 1 " It wau considered 
li good test of eyesight 
lo b ft utile to count the 

whole seven mIith and 

be certain of them. 
With a telescope the 
group becomoa a great 
ma-^ of stars, tho 

ont^s sur- 
rounded with a great 
oebulnus glow, 
Above the Pleiades 
is Algol, really a 
pair ol stars, one a 
dark alM — or. ut 
Irnst, darker thjLn the 
ocher, Ooce in two 
days and nearly twen- 
ty - one hours, the 
darker star revolve* 
around in front of tha 
bright one. Thia eausea 
tlii- combination, ordinarily 
of ibe aecond magnitude^ to 
Iowfj-Io fourth oiagnltUHlr for 
abaut half an hour. It wjug 
i ailed by Lbe ancLcnts "the demon 
ol the slowLy wiisklng eye. ,r Mira* 
in CetUH. in another Murh variuble 
star. 

Ollirr bright stare in the aouthern 
aky arc Frwym in Cams Minor and 
Sirius in Canis- Major. This laid is 
tbe bTighteot atar in the uky, and Ll 
is tbe nearest m La r iddbEo in thefOR 
latitudes. 

Ih the wist, just below the Sickle, 
is Hydra, the Dragon. Its tall falls 
Ear below tbe horizon, but Ee^i head 
is easily seen to the Kajit o( Proryun ,, 
By another irunnlh it will -have 
crawled fpranrd in the aky until al- 
jfiewt all of its sbiny Lengih ia 
visible. 

Muny |M7L>ple do not even know 
that the Btsia rite and set do tho 
sun and moon, and for tho MamH- 
re^aso-n. Aa the earth revolves im iin u^iHj 
the u-Oll a l.d mIli rr= swiii. to uinve. 

After one beeomea lamilisT with a alar 
grodsn In the southern sky, it is interesting 
tq get two trees or .nlrnllar Hiaths J il line 
with the group, and after KKUiethinK like 
half an hour to sigh i along the marke Again 
to see how lasf Ihr. slam have moved west- 
ward — or P ralsiMT, ho* much the eartlL has 
turned ua eoatwaid beneath them. 
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Where to Look for the Planets 


Popular Scirnre Jtfu nthly 


T HE pl-anec map i s constructed to show 
where the planets are Tor the month 
nf January, 193 ft. T3 lS -Staa — the 
■renter nf our system — hux other 

planets besides our Earth revolving about 
him. If we eould take a journey from the 
Sun outward, '.v i 1 h a s-poed of 16G.Q0O 
miles a second,— the velocity oi Ll^h L. — 
we would reatch the first planet. Mercury, 
in a little over three minuted aEter leavinE 
Ike Sun. Continuing ^ur journey outward, 
Venus would he reached about -si* minute* 


Kitting farther aWI tf Iron the Sun until it 
ge ts so fur that it finally reaches a maximum. 

This ftmttj really comes an January 7, 
and Mercury is said co be ac its “greatest 
i - 1 1 > r i ll l i i .■ = i we*t" U3L that dale. It is 
the-n l£3 a 1 3" from the Bun. (An hour is 
equal to 1 S' - *, as- will be easily remembered 
when we note that twenty-four hours taks* 
uk n complete r.ltrW. nf the sky, or 4t60 

Mercury, being to the west oF the Sun, 
rises and seta before it- It can therefore 
he »een only in the morning,. and it Ik ridled 


It is almost exactly on the ecliptic, and so 
aervea to- show the position oF that line in 
the sky at the present time. On January 

l it in dm:rtly opposite the Sun In tlio sky, 
■and ia then nearest the earth for its present 
circuit. It ia then sai d to be In “opposition 1 ! 
to the Son. It one is used to judging the 
Jlylieht hour* by the stun, the night huure 
can be similarly judged by Jupiter around 
the first cif the month. 

Saturn is very close to Itcirulus- It, too, 
moves westward and but a short distance 





after the atari-. Then we 
would reach the Earth at the 

end of a lit I li: mem: L i ■ ;lti tdglit 
hiimucs; Mans dt tho end nf 

n-cnrly thirteen minutes; Ju- 
piter would require over 
forty-three minutes; Saturn 
nearly one hour and twenty 

minitti^c ; IJtakius ill me mi IwQ 

bouts arid lofty minutes; 
and finally we would reach 
the outermost pfianet. Nep- 
tune. after a journey of about 
four knurs and ton zninulrs. 

Now, if we chow our di- 
rection so that we headed 
directly for the nearest fixed 
star when we find started,, 
and If we kept OH at QUIT 
terrific speed,, we would! have 
to journey for about four and 
one third years tu rnsi^h this 

staff Alpha Caabniri. If hifi- 
iM^na that this star ia Coo far 
south to be seen Erom these latitudes. If 
we had chosen the next nearest star it would 
have been Sirius*; hut ous- journey would 


■l 


Cut out slips of paper fir rhr 
horizons- for use with the map 


a morning star for tbi* month. It is ao 
elost tn tho $vm as to be hard .to sees but 
ilMookfld for in Che proper part of the .sky. 


for the month. It makes- a 
striking skuwihg about 1 Ji l*- 
fip*t nf the month, and wh^n 
it ib a Little above KceuLus. 

Neptune is ton faint to be 
seen without a telescope. It 
ia also moving westward* 

; l j l 1 1 muvL's *inly a hJiutI 

dbtUH in January. 

Uut F though the three 
planets that happen to Lie 
in the upper map ull move 

ws*Lwtirti r and jlI movt but 
a shnrt distance, it ih not be- 
cause they are ail in that halt 
of the map„ or because they 
all move alswly, that they 
lUVt The real ren- 

son for their "retroEradlnE, 1 '' 
or Eij'iLg backward. ia best 
shown by jbl diagram,. und will 
he Otf.pl.ai nnd morn readily 
when onr; oF them [muses just 
before EoinE in its proper 
direction eastward, 

Uranus ia near Mars and ls Loo faint bo 
he seen with the naked u-y l: . 


h slyc S>iwni □ no o E S.7 yt iLTM before we reached 
■nu r destination. In other word a, if ^Lriua 
were to be blotted out today, we would 
continue to *ee it for ft.7 years. 

Tin put it ; l r 1 1 > l ! 1 1 ■ x way. If we represented 
the orbits of all the planets cm a page of 
the Fopi'L-Ah Science Monthly, we would 
need to make that of Neptune about i-i* 
inched in diameter. On the same scale, 
to plot in the fiOflftEnn of Alpha Centauri, 
we would put a dot out a distance ol only 
;l I i L L k: k*a than a mil*:, rfa nur sGlai sys- 
tem is really a very small family circle, 
after all. 

All these plamets shine only with the light 
from tho sun. None are seLf-luminous. 
They tbcrcfom shnw ph**M, *£ does our 
moon, If we look over the map, we shall 
find many chines with reEard to them. The 
directions printed with the map on pngu 
7D will explain how It is to he used. Tho 

rmhmr-nl i it twit spunL in euttlng OUC slips nf 

paper Fat the horizons will prove of value. 

An Hour Equals 1 5 Degrees 

Mercury, for the month, ia DHF the Sun. 
which is in tke constellations of SaKitfarii^ 
and Capricornus during the month, IE 
we take a slip of paper and mcwiffe on the 
fscale below the mflp H the 
di^rimet: K*!|»Liifa.ting the Run 
and Mercury on January l p 
b, 10, etc., we uhull find tEiu.1 
the distance cm the 1st ts Ln- 
crriLKpd by 1 3i i - .ilk. Oil the 
I0(ii It Ih- tho Mimu. un the 
loth It ia Icbe. and it is Ln- 
creasiuEly lepa until the Slat, 

That ia. Mercury, at the: llrac. 


about January 7, it can be seen risiris; short- 
ly before the Sun. The sign for Mercury 
resemble* the bnu for Venus, but the little 
tap nr, top reminds one that it is Intended 
for Mercury. This, of cquho, Ssi only un 
aid t-e memoTy. The uign fur Mirrury ie 
one that ha-s cuirm slun-n from, the ages 
sind hus hu sut'li mi-iming, 

Tht Ettning Sittr 

V r enuj, throughout the month, k tu the 
esat of the Sun F and so secs and rkes after 
it.. It e*.n thenifure bu area in the early 
evening, It is, thin month, an evening 
star. If tested, rvs was Mcrcuri', Lt will he 
found to be continually increasing its 
distance eeaU^Td front the $nm It h 
readily seen in the glow of sunsi't, 

Marji— with the siE n of the wai-like 


wti'kw, darting Forward over the small 
vircln will be found to he nearing the Sun. 
It can abo be seen in the early evening, 
setting after Venus. 

Jupiter,, at range to .suy r is nut moving 
to the east a-: sire the uthvrs. 1 1 I? ap- 
parently moving lriv^jjimJ a mon E tho 
stars. It cfof^ not move vary fur In a 
month, and, beiuE liear Gemini, mlds 
Eieatly to the beauty of the evening sky. 


nf the month, is continually 


Tke Peru l,i n Science Monthly irfendn fo pubHth fK-ry 
an art wU /jy A/r. UHi 0th— an arh'fle fi'juf 

wiU kidfl #Q S &nur mttf flBWItp the &fa nr. If yow feel 

tf\af ike articles curt Ik improved efi ho uec irny thnl trill he 
Frtpsfc helpful, write to the editor r .4wrf if there nre qwxtion* 
that flat* would like to (ink nboirt (cpcp fhonph the qua*- 

t ion? haw nothing to do with there artirlen}# (tend them tilontj. 


The- Moon This Month 

'Hit moon, at the firut ol the month k 
just about to enter ftagittarius. The 

Milan's | i : M I = •: 1 1 : u,rc far mlclri ight, |>rf> 

ccdiiiE the date Eivon, in Eastern Standard 
time. It is west of the Sun on the 1st 
of the month. On the 2d it ia still west of 
the Sun's position for the aevond, hue on 
the 2d it is. vci-sr oE the Sun. It Li easy to 

estimate that it n-as at the :-iiLICM! flllcM L lOJl 

— or right jLsnnnalnn, ps it is cvftllcd ! — V tho 
Sun at about three hours on January £■ It 
is then said to be in "conjunction" with the 
Sun, It is. however, above the Sun, and 

so does not eclipse ll. So on January - the 

moon Ls ;s nlark ball jiLsl ahovi: Lin- S-on. 
We then. Ih aw '"n w H *>na . 1 ' 

On January lo it is west of the position 
of the Earth's "shadow.” On the 1 6th it 
is atilt west. On the 17th. however, It 
i* mbI. ft ia efliy to deduus that it Lk even 

with tha “s-hndow 1 1 at al:>uu.L faur Koutk an. 
Lha Ititb; tliat is, HirrcLly appriidlr Ihr 
Si:il — Le., iiiL 1J oppiiHillpn p " i\a wh-b Jupitinr 
On January !. It U nnw "Fldl Monn," 

Since it is below the Earth's ".shadow,” 
it is not shaded, and we gut iio in: 1 1 1 u of! 
tho hi non. It k easy tn find the date when 

the Moon is e:x.actlysix b-nuis 
from the Sun and to Ehe 
east uf Lt. Wh: then hav#? 
"IipiL quarter.” 


When it is 
the same distance to the west 
we have "third quarter.” 
Tho former poaJtioh readied 

at about sijL hoar* on J :l injury 

Q, and the latter si clown 
liaun? and twenty-two mi Fl- 
utes on January 2-3. 




January, 1919 


r '-we suppnw ihe earth to- («■ :i ilut ll tbe cen- 
ter nf a *pM hi H|?L«u Siiliiiiiii nuJIUL U£^>Ti Wli.Jj 
hhfl -tJirri met e&lhhI. :lIiiI il Wt iUpJKiie- JurtlLbT that 
L I in jixiM dL Ehr L-j f Lji , produced to IDci-L ttUS SpIBM, 

■ih-lLur-iil iKilin. tiirii tlie celestial eC,Udt'jr will Lit about 
lLh- k-iIm'ij- i Kf' .1 c 1 1 1 lLa pole*. Tbe dun in its. apparent 

ill c.il'rJiL tbe ediptlo, 


i- 1 -a.rly miVi-Mi t^LU+v. .iL-jlilj D 

wlii-.-li II Jl l-Ie . k- i :i Lite iky 




Led wilE respect Lo tbe 


'-li'ii i.'.l f^dMEiifc .it on annlc of 1 •■: 

phi 2 H-u. liivJ our i n 1 ra re L Iti a p|,m re n t path* 1. Ii;i i; ie 
c&ose w chi i -ecliptic. 

Tlie pJinri map c-lwwo a bdt about the rele-dir.l 
? pHtre h flfl* ora ea' li fide of the crkH hi c^uoloa 1 . [i Ie- 
-iKviihiL -inCra i-wiy balvpi, hi- :ltth nmrl EliiL ;my |>:-i.nl 
ir. -ciiem lull/ i ■. niif-jw.li! in ell? kkjr l:i .1 ;xiinl i ::n:i--il llIii Iv 
ap£)OlJlW in llu- Hither LIU 11I EJin I ttip. Ll wr w i ■■ L tin- 
V .C iJ ■ J O ftpfM L. (."iL'iL. It will hi: DL I XI u.1 n V tll£ vi|,ulL-:>r 
is ciir lose jhIcl wi ■ twiew, ur Th e wrou. ThLi Id l-± illy 
seen, ir u-’c ImaEkire 1 Ik- mop cut out and joined Into a. 
crUudcx and kL wo end- The e^th w|H jiyur Ik a mere 

dot in Eli? ri:i<t ixnl-TT : ! Elib- i-ylLinlrE. If Lkv- ;#n=i tip* 

ii l a cetulu r^Snc Jn one Lair -or the iiiiin, tin- -nuili'c 
“shadow" nrasl lie in the- nip oppoeUr. at n point tbe 
di^n-ice from the equator, but on the opposite 
eld* -of It. 

T-’»e -vertlral 


nitp "hunr" liz»w- That ir. I he 

fLrEli En lI:h ilnLh HLilkilL lUftln i:.- :lIhi’i j . | in 1 1 ill? 


How to Use the Planet Map 

Burs alnvc us. an amount indicated hi' Ih siwy be- 
tween two mjcrweicie Ihhjlf lirac*- Tin 1 rLie^ acnirLi l-:i 
travel ucro «9 ouc (Wd 4 lnwn xky £rnia L-.- r l id eIj^Iil ±1 eL_u 
mail b drawn. 

Tilt! ]in?a adcur^L "JlLilran H i:-e atuia ' ' tiJDtl 1 ' IVtaltf C D 
E i orilJJ n "' 1 Jiliisw Skim. Lin- j h : i i I x. 1 1 : Sloe Mill CUH Llh- Jiuip 

for the latitude New V-Ork. It Ia nfirifi?Mfcmntfilsr tbf 
fume fur -any ifhti- in eIh- iridtrtE SLtUia, mutLeru 
Cnn-piLi. n ■ 1 1 1 ■ 1 - 1 1 Mi'/ii'. :i, u dnJ .ill liiI rri|.>:jult iil: LlIj- 
tudn t'nrMMHl^m! tiiK ui^EliL It lAlTI lw Limwtalt-M I'.r 
the rntdnr cntoul twn rilpitf ikiike linx-lmiElir 
Of llic u^scem Ihinzcp nn the left edpe ur omt- and the 
CTinre or the eidtern horizon in ?!ie light edptof ill? i:tl-^r- 
The polma where the cur\t! cula Ihe ■paralWi Bh^Mld he 

inilirated on the paper, for conn unieEsn in ptxs ini.: i h- m. ■ 

Tb* TtorUon lliw? e^iwn im-H E r= 1 4 ■? th#? s|i^dtiuiiiLU 

| ■-: 1 - i L i 1 : n :ii i 1 :. !^. -vl. nn ill? Hrifl id LLh uiJjimL iil-.miLIl. 

TIii> wriZrrn. Iiikuiki in Ail jiljnard tlu.1 Ll eutd tii.- 
enun^ee l=jiiii ilintrlj ataue ilie sun a jHinlilba lor the 
dale Ln ij...--: i.-ii. The e.i.^U^m Imrbim 1? immzdinttly 
•uppodtr in Ihe nthcr half oi the map. The wc«l and 
toot pciiniu are lifa-ilfd where tlie tKirlsim ru t r tlu> 

Ti'lml ipj ■’ - 1 ■ : : 1 -I 1 r . Thus" are,, uf Lriun-r, I ■.'.■■rLvr Iii:m- 
■arwI-L. Tli? ivr-iLh, fur pfiinE -iivki IihAiI , Ls, [fir iiijf fili.Tfi 
PMlEiwh Of thr L.'i mVii, mlil-HAV PrtWi-etL tU- and 

iix-sl points aikI ut 1I1 1- rtLTjrcme top of ihe mail Tlie 
ooeth peent Is WP bukw Llie bIt«j ztnkli oriiidL 


ItbtiltL in ilr hfinj; tD -8 l>?kiW Ll:? kniLt fil illQ lUAJL. 

Thi iIi-L-it miiV wluiE- |dht et Ltjf u!k V Jl vkUily it L.ILy 
eluMm iIiui- ia h n y (luen da.Ee, one Inis- only to 1 Amr 
slit- isTjf^ri IloeLeoll Li firiLows: ier b r. kl 90 iliat II 
eroiseL t Yu- eriuator, immediiLL-ay abo ve the e- j ii Y 1 riwi- 
tfecoi, Jiw rAur eui. . J cr ooe :out e^r.i'-rr p r. mj mJJj> 
ttrf lini Ijeum, [m r ii Ik I tfi JtMf, (injj linur la iA f 
Ier iw bauri i-j.iILvi II r. h. j iwv IhiUeh, etc. For one 
Ikiue Id to* t? r- iiJ Hih tl'i- Ikh-Lkm. -iwndlel to liadt 
n*e hfusr Jo tk* {* fli Ear two Iwtm Tntw fS r. m.) tu-o 
bun, e<c. ^'ot-o th±\ wlten one cooks to either end 
ur t%ie map, lie mar procr-ed lo Lhc oppcenLe end of llie 
"tlier and continue as bcfceej. Once tliij wejtem Ihari- 
woiin is placed,, the rartrm la placed in the o; 1 in NjH of 
the rr-np. immedlaselo-' oppeeite Then all the shy 
io tl**e left of ibe wefaem anrl to the rinht cif 1IH7 niH{?rn 
l^Hwnp I? -H-dlile -at that lime 0*1 Ihat 

inn 1 him tell n&^im- pm- iibi&r: 1? vlrfl.ilr ei eiEiIt 
hxi il-. uLli i I nn-. It ft-i.ii jilan- Ii? fv?n nlxuir bow fur U|i 
rt ii in ihe nLy. lla -no’iet poflcinn tfiTi Lht-p Le di- 
termined teem cYie adJaeenL ptarr. 

^CeTrury lies i* - - dode to the dim ; 1 r- to ho scirrely ever 
k .H- n, iV^'iEL Slnr#!. Ju-pi^cr. an-i ^aioxn cm b? pom an 

liriBhS Miiri, irkfa fn - -^ |>n r I j- phun-il n.-i( Ii rfvii,a-i-t to t^TO 
WLLTi. TJrftnuk Ln J Mf[i1 nn? iTr turn EuinL 1-ci lm m-n w-ihb 

L be- naked ey-i-. Put un- vi^ll?VEfi 2 tin all K-firLcnjir. The 
ni'xir. p:> s i t Lcci s jiv indiCAtbl by dots. 
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Nd attnnpt lifts bc«» made In 
EJbLit map to dlfT-cTcntiate bctWfe'pai 
aero and Pm-BsafifittUde ataft 









Popular 


Moni&hf , 


Japan Rubs 



U 


Made in Germany 






Mode in T '-T [ p;>--n is rrip 
idly rrptudrtg tlK 1 old Hun 
beast. Strnui i i.i! ti him! 
lamp sh-ndf-a fcjf our tftfile 
Tut riLHi I 1 ! 1 Ln %ht ddbikt- 

ful ahowti 


Jsj}flJVrt*c iLTlFMjm don’t 

'ivOn.v i:LLth about vfark- 
mu. clothes; ordy t h. r tuv^ 
wcurx ii mu n.Lrlir m.i:1 ;.i 
kimono. Tbc*C JWfn +ife 
putting rhp fUnMltn* 
Tnurbfi tci vjjtm inti jiC* 


Thn might bp ci comer 
in the of my 

dreams In Toldo”; but s 
islancv at the paddn^-box 

itL the tKickiiTflUnd uibBvrti 
L ~ l 1 1 L Lii-r dimming is at ■ 
practical] sort. T3 lk bos 
wj[I go tu CciiLfomi:! 

pnckr-il w i t b dcLicntv 
clifib^ end Fnticimg tnya, 

all with the "mode in 
Japan" stamp cm then; 


A Measuring- Wheel to Compute Advertising Space 


A TI M E - £ A V I X Cl i nvencion of 
■rut practical value to the news- 
paper and mygasEne advertising busi- 
nea bus recently been patented by 
Alfred K. Washburn, of PtovideiHS, 

R r I. It is a machine fur measuring 

advertising apace in the columns of 
newspapers -nr by inches Of 

&Hate lines and fractEotu*. Heretofore 
the HaesL&LLring has been, done with :t 
ruler giving on one edge rhe iriehe* and 
fractions of inches, oti tho other edge 
the ugute lines. Agate type ia uaed aa 
the standard for measuring advertis- 
ing matter. 

With the old system of measuring, 
errors were frequent, and t-hf measuring 

and adding up consumed u great deal 

■ - 

of time. After several triala Mr 
Washburn, who- is a practical mechanic, 

constructed n machine 1 that reduces the 
time required for the measuring to a 
minimum, and not only measures 
correctly, but automatically adda up 
the apace measured to a fraction of an 
inch or assUe line. 



Thrrs in nu ''human equation'' irj 
thin Little wbrek WTsioh mf-asurrs 
type fpacc quickly an:L uorurat^Ly 


The inventor made u^e of the same 

principle on which the measuring 

wheels of surveyors and druftamen are 
bared h but he adapted, the idea to the 
specific needs nnd requirements of the 
advertising blidneas* and introduced :i 
number of particularly useful improve- 
ments, calculated to save m much time 
and labor an possible without di mi rush- 
ing the exactness of the measurements. 

The measuring in Mr, Washburn's 
Invention Is done with a wheel, which 
3a rolled over the matter to he 
measured. It revolves between the 

two prongs ol a lork with u conveni- 
ently shaped handle. It can turn 3n 
only one direction. 

By a gear the w heel is eon dec ted wit h 
the counting device, which records 

each complore revolution of the wbceL 

An Indicator on the wheel itself show s 
uri a graduated scale the distance 
covered* which is not recorded by the 
counting device because It is less than 
the circumference of the measuring 
wheel. 
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Made from an Old Phonograph 


By E, F, Hallock 


T HE modern dictating machine dif- 
fers from the eld cylinder phono- 
graph chiefly in the following 
respccta: It is driven by an electric 
instead of a Epri ng motor F.n that 
winding ia done away with; it ia 
fitted With u slightly larger cylinder, 
both im tci diameter and length, and 
with. a Finer worm feed eo that it takes 
eight minutes to fill up — or listen to — 
a cylinder, as against four minutes for 
th ft phonograph and, of course, the 
transmitting .and repnodneing Style 

the better to- suit them 
truck which the slower 
The dictating machine 
a device which miaea 

or the reproducer from 
the record when the flow of speech is 
interrupted, or when it is desired to 



UJQG 


are finer ewt 

for the finer 

feed gives, 

is fitted w 
the recorder 
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TLl! SJ.'klLDkL land wIlUHS It 1H- pLiLC-d to V r'OJ Ji 

the rann attached hr: +h? repradiLrijifr r a rrl ^ 


halt its reproduction for an instant 
or two in order to put the words into 
type, and this control is effected by 
means nf a pedal device; a celluloid 
scale jg provided so that the dictator 
can, with each cylinder, make a 
notation of repetitions, parts to he 

left out or changed, ete., for the 

guidance of the transcriber. 

The most formidable of these differ- 
ences to overcome is the length of 
time which it taken, to complete u 
record. Upon investigation, however, 
it was found that the earliest dictating 
machines were equipped lor five- 
minute recording or reproduction, and 
accordingly a fi ve - minute recorder 
was purchased and the sapphire style 
Of reproducer was changed for the 

finer five- minute type. This equip- 
ment was tried out thoroughly before 

the mechanism of the phonograph 
was altered and it was found that by 


decreasing the speed of the machine 
slightLy, a full five minutes can he 
gotten out oF each cylinder despite 

Id 

the coaruer worms ntu* doei either 
the faster spefid or the .dower cylinder 
rotation. aacriflce aught in the clarity 
of the reproduction., 

The neat point considered w F ag the 

meanE of raising the repro- 
ducer arm to lift the stylus 
from the record and at the 
same time atop the fefni r or 

forward movement, of the 

reproducer carriage. On the 
phonograph, this La done by 
meani of a small ha nd lever, 
a method obviously too in- 
convenient where one needs 

both hands to operate the 
typewriter* The usual meth- 
od on the com- 
mercial dictating machines 
lh, to use a pneumatic con- 
trol similar to that used to 

snap t he shutter on a camera 1 
but, unless carefully con- 
structed, such a device ia apt 
to leak air and give rise to 

endless trouble. It was 

abandoned, therefore, as im- 
practical where tools for 
accurate workmanship w s ere 
lacking, a 

control being deemed easier 

to coMtrue* and less likely 

to become deranged. 

The basts of the electric 
control device is a solenoid 
shown in the illustration 

FEg. I. It consists simply of 
a 5 -En* length of brass tube, 

internal diameter^ 

around which is wound 1 lb. 
of ordinary' double COttOil- 
covered annunciator wire,, 

No, 18 gage, to form a coil 
aho»t sib 2 in. in length be- 
tween two fiber disk* driven 
to a light fit on Lhe Lube. I la 
armature? consists of a piece 
of 3 j^-ln. iron gas pipe 2 in. 
long, drllifid at the top £u a 
mo aria 0 1 attaching a small 
■'eye" of copper wire to 
which a length of silk fishing 
line is attached. 

This simple sole ri old is 
placed cm the tlaor behind 
the table or desk on which 
the dictating machine reat^ 
and transmits its motion to 
an arm attached to the reproducer car- 
riage at lhe same point the feed nut 
spring, jtfj shown in Fig, 2 . This arm 
is a piece of aluminum, ;S in. wide, 
J4 in, thick and -6 in, loriy, which la 
drilled for the passage of the screwa 
used! to hold the feed nut spring,. The 
original screws are replaced by longer 
to account for the thickness of 


the arm, The outer end of the arm 

has 'J holes drilled for the silk cord to 
pass through, as a how n, providing a 

ready means of adjusting thu length 
of the cord in case the machine is 
moved to a new location. 

The solenoid is located so that its 
axis h in Line with the midpoint of the 


p 
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Fig. 3 -' — The layout €>f thp ndginfll spring m^tar 
S3 it wee uaed to drive the p!ionoH.rep4i record 


feed worm and also with the outermost 

hole drilled for the passage of the 
cord in the extension arm n and the 
length of the cord is adjusted ao that 

the top of the armature ia juat flush 

with the top of the brass tube of the 
solenoid as shown. The solenoid takea 

Us current from a small transformer 

Which steps down the house lighting 
current to 9 volts und whfcli is lo- 
cated in the cabinet of the phonograph. 

These transformers can be purchased 

for a nominal sum for operating bells 
and small electrical toys, A font push- 
button k placed in the circuit with 

sufficient length of flexible cord to 

bring button to & position for con- 
venient uae by the Operator. 

In Fig. 2 in shown the celluloid 

gfc&lo and lhe pointer, The latter is a 

a null piece of strip brass riveted to 
the end of the feed nut spring "with 

the same rivet which holds the feed 

nut to the spring, it being necessary 
to replace the original rivet with a new 
one, of course. The pointer la bent 
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The it,niL mutoi as shown in Fig. 3 v, 1 Lh aJt-era 
tiicKL^ Id adapt it far ^hctric cperariaci 


to brine tho point down close to the 

scale when the reproducer ia brought 
into action, A couple of pieces of 
i'iiliO brass cut in BCmi-cirCular shape 
are screwed £0 the base plate of the 
machine to retain the !?falo; their 
straight ed£r^ aro best Up slighlly 
from the plate to facilitate removal and 

of the scale, which ie 














somewhat slightly longer than the full 

travel oi the feed nut on the worm. 

The original plum was (0 discard the 
spring motor altogether and drive the 

machine by means of a small electric 
motor belted directly Lu the pulley 
on the cylinder mandrel. The almost 

■certainty of trouble miring from speed 
fluctuations and consequent distortion 

of the speech, however, led to that 

plan being abandoned for one wherein 
the spring of the original motor is 
simply rep] need by an electric motor, 

the friction speed, governor of the 
qnbg motor being retained intact 
The illustration Fig.. 3 shows in 
detail the layout of the spring motor 
before alteration, and Fig, 4 shows the 
alterationa mside to adapt It for 
electric operation. The entire spring 

ease with the winding shaft, searing, 

ratchet and pawl, and also the main 
drive gear, were removed and dis- 
carded. The secondary shaft, which 
was directly driven by the engagement 
of im pinion with the maindFive gear, 
was taken out, the pinion removed and 
discarded and the gear removed. This 
sear was placed in relatively th® same 

position on an arbor cf the ssme 
diameter, which, however, was 2 in, 

longer. 

On the extension of this shaft was 
mounted a new spring case, the bams. 
of which is a gear wheel 3^4 in. in 
din meter, the largest which can he 

used without cutting a pocket, out 
of the cabinet. The case itself is a 
section of brags tube 3 in. in diameter 

and % in. Ion' soldered to the gear 

wheel and provided with a brass cover 
Hoidererf in place after the spring is 
fitted. The spring is of steel, of 
COurue, J4 in. wide and 2 ft. long and 
not too Stiff, It id riveted to the case 
so that its spirals are in an anti- 
clockwise direction. The inner end 
of the spring fits into a saw slot cut 
in the shaft so that the whole casing 
can be slipped into pluce after the 

cover has been soldered down. Both 
the gear and the easing cover, of 
course, are a loose fit on the shall 
so that they can rotate independently 
of the shall: the caring is prevented 
from slipping off the shaft by means 
of a bras* eollar soldered to the shaft 
on the end, movement in jtbe other 
direction being prevented by the 
spring itself coming up against the 

end of the saw slot. 

The electric motor waa taken from a 
discarded medical vibrator and operates 

on 110 volts. The armature shaft as 
well ss the vibratory mechanism 
was removed and discarded, the shaft 

being replaced by a longer one of the 
same diameter, The hearing holes 

which served for mourning the original 

spring were reamed to take the electric 
motor shaft, and the motor was 
clamped in place between two strips 
of 3,^-in. steel near the apex of the 
triangular cast iron frame of the 
original motor. Filler blocks of rubber 
msde from &ectionK of un old automo- 
bile tire were used between the motor 
and the elainp plates to provide the 




slight adjustment necessary to bring 

the abaft into line with the bearings 
the b age plate and also to help 

any notes due to the operation 

of the motor.. 

The motor was arranged to rotate 

In a clockwise direction and on its 
shaft a pinion Ij.j in, in diameter was 
fitted in a position to engage with the 
gear on the new Rpring housing when 

the motor was clamped in proper 

position, 

It will at once he apparent chut the 
motor speed ia very slow, a fact 

which con- 

rtuces to silent 
opera l Lon and 
EDBEnLE of vi- 
bration both 
of which arc 

essenti al if 
good results 
are to he ob- 
tained in the 
reproduction 

of the spoken 

words. Any 

UnevOnnest of 
torque clue to 

the Blow speed 
of the motor and any tendency to 
jerki ness reau Iting therefrom are 
absorbed by the spring drive, the 
spring being kept constantly wound to 
its proper operating tension by the 

motor. While the slow speed of the 

mu fur dues nut make- for cool Opera- 
tion, it has not been found in months 
of actual usage, that the heat 
approaches the dangerous point. 

The electrical connections, of course, 

are simple. The motor Is directly Con- 
ner ted to the house mains by means 

of a special connection plug while the 

primary of the solenoid is connected 
in multiple with the motor, .so that 
the operation of a snap switch, located 

on the ride of the cabinet turns the 

current on or off for both circuits. 

It is important, in fitting the feed 

nut extension sarm, to replace the feed 

nut spring .so that the threads of the 

nut engage properly with those of the 
feed worm; and important also to 
make .sure that the tension of the 
spring l$ ^uffirsent to insure the regular 
travel of the worm under the slightly 
additional weight. It may be found 
necessary, in Rome cases, to increase 

tiie- tension by hading the spring 

down toward the worm slightly, and 
where such is the case it probably will 

be necessary to counterweight the 

weight of the solenoid armature and 
the extension arm by placing a lead 

■washer of proper weight around the 
orifice on the reproducer. 
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Holding One End of a Mower 

Cutter while Grinding 

T O relieve the weight on the arm 
while grinding a mower cutter, 

fasten a rope to the head end of the 

bar and pass the rope 

over a pulley sus- 
pended above. Bring 

the rope down to the 
hand holding the 
knife-bar. This will 

hold the end up easily, 
As you change from 

one knife to 
another in 
grinding, 

rope in 

hand can 
let out 

taken up 
required 
the proper 

angle. If tit® 

t ocS-grinder is 
portable, the pulley is not a 
necessity r since the rope can be 
passed over a tre® limb or any 
horisunuil stick which is over* 
head- — G lenn a. G hanger. 




The end of the bar 
is held up on ft level 
with the lyinditone 


be 

or 

as 

for 


A Now Sitfn-PoEt Made of 

Metal Tube* 

T HE old-fashioned sign-board with 
the pointing hand m still used or- 
dinarily for directing the wayfarer to 

points of interest j but, at best, 16 af- 
fords a poor line Of rightj and soon 
succumbs to the elements. 

The accompanying illustration shows 
a rimple and durable- 9 ign-poftt. The 
sighting 19 done through a piece of 2-in, 
pipe about 20 In. long, which is sup- 
ported on top 

of a piece of 

the same riie 
pipe set firmly 

in the ground 

ami standing 
up about 4 ft. 
A piece of 

j^-in, sheet 
iron 19 bent 

double, fitted 

over the sight- 
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Cleaning Grease-Filled Surfaces 

on Emery-Wheels 

W HEN an emery-wheel becomes 
coated with grease it fuila to give 
satisfactory results. Emery that, is 

to he cleaned should be w p ashed with 
dilute acid after boiling it with a solu- 
tion of caustic soda. Carbon bisul- 
phide should he used. 


The SCt tube pointed reward a fttOUJltiiitt. 
shawl the tfftVflw what he i.s v.E^ing 

mg pipe, and riveted at each end. 
Connection with the vertical pipe is 
made by running a E/1 Erin. bol t 
through from one side to the other. 
A second bolt is tla®n placed lower 
down, and opera tea in a circular slot 
so as to permit the line of sight to 
be adjusted to the proper vertical 
angle, after which the nute are ad- 
justed tightly. The name of the city 
should he painted on each side. 














io fluiirs mrJt from n single board cut to 
in.jk? tht writ iind ihapfi th.n ru:ir lug:; 
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A Comfortable Chair Made From 

a Twelve -Inch Hoard 

S EVERAL chairs designed by a 
local s-Ttist for hi* studio are quito 

remarkable in appearance, beside^ be- 
ing comfortable eeata. They wore 
made almost 
entirely from 

a 12-in. board. 

There lire 

only four 

parts to each 
chain O n e 

1 3 - in . board 

39 in, long, 
which is, both 

back a n d 

fmnt J "]e^R. lh 

One piece 14 
in, long* which 
□ akds the 

seat; and tw T o triangular pieces of the 

same material and length nerving the 

double purpose of roar logs and sup- 
ports for the seat. 

The main piece is inclined at an 

angle of about LU deg, to the floor and 

the braces are so cut that their great- 
eat, upper, angle uf 111 1 ') deg, is divided 
by the main piece. In other words, 

boLh the scat and the rear edge of the 
braces are at ail angle- oE 65 deg. tr> the 
main piece. 

The brace- pieces are mortised into 

the main piece and fastened with 
SCreWB* and the seat i* also screwed to 
the braeca and to the back. 

It is probable that a simpler chair 
deserving the name could not be made. 
Oh the other bund it is really astonish- 
ing bow much comfort La to be had tram 
these narrow and angular pieces oF 
furniture. This is due to the angle 

of inclination of the buck, which per- 
mits a position of the body possible 
Only in h rocket or u Morris chair -or 
by tilting back an ordinary chair. 

These chairs are cheap* quickly 
made, strong and durable and could be 

used to advantage in a good many 
plages where uncomfortable seats 

would cost ju&t as much or more. 


A Draining, Rack and Fret* for 

Making Cheoge 

I A THEN the Dairy Division of the 

VV United Suites Department of 

Agriculture is conducting a nation- 
wide campaign to introduce methods 

of m a n u - 





A Home-Made Prick Point for 

the Draftsman 

HE instrument shown was made 

with 
to put 

O05-IK3 



from a rubber 

a wood plug cut and tapered 




CpCn* 



4' Cif hard rubber penholder 



I'Hard wOOtf 

n^mIo 

An. old. rubber penhnldEr jtujIoeh tbu bundle 
foj a prick point :Ltt«l in □ pluji 


in the hole. One end of the wood plug 

m fitted with a needle. When not in 

use the plug is reversed and stuck 
into the tapered hole of the pen- 
holder. — Tteohas 0. Wansleees. 


and 

use of cottage 

cheese on 
every farm, a 

c heese- mak- 
ing equipment 
as here tie- 

scribed is 

simple and 

can be made 
at home. It 

can serve 

in 

the capacity of 
converting surplus milk into a valuable 
in the family diet. There are ap- 
proximately 10,753,796 farm families in 
the United Scales and the product ion of 
two pounds of cottage cheese u week 
would aggregate 1 .1 LS,tiG3t,l GO pounds 
yearly. 

The rack for draining the cheese is 16 
in- deep, 155 in, wide;, and 24 in, 
and is cut from pine timber. 

bottom stats which hold the pan under 
the draining cloth fit into notches made 
in the lower side strips and can easily 

be removed when the rack is washed. 
The corner posts extend ’ s-' fn, above 

the? strips at the top and the corner 






A !jzij]L ivoo d fjqmn to support the cloth. 
For draining rurrDr tn milk* i-ntrngt c h rr-. w- 

loops of the muslin or cheesecloth used 

as a drain, eloth ate looped Over the 
posts. A rack can be marie out oF an 

orange or vegetable crate as shown m 

the accompanying illustration. 

The press consists of two poplar or 
maple boards 1 kf In- thick and 14 J A 

in, square. Strips of wood 1 in. 
wide are nailed or screwed on the back 

of each hoard to prevent them from 
warping. The boards arc planed and 
sand-papered Until altogether smooth. 
The Lower board has a circular groove 

which baa an outlet through which the 
whey drains us it is pressed out of the 





A wooden paddle, a dairy thermom 
eter, Eirul a food chopper or 
grinder complete the cheese 
outfit for farm use. The molding tube 
or cylinder can he made by a tinsmith 
or purchased from a hardware store. 


The paddle can ho made easily at 

home. The molding tube is designed 

mold the cheese into attractive and 



r - CflOOvLD TOE DCHlN 

Dims™oilfl Of the port* for mtikmp 
the stand mSd the pnat* For the pr en= 

convenient form fur the market. The 
cheese can also be packed into small 
glass, jars by placing the opening of the jar 
Over the end oF the tube through which 
the cheese la forced. S-. ft. WINTERS. 


A Solution for Removing Grease 
from Machinery Parts 

T HE following method has been sub- 
stituted For the use of gasulme 
and other light oils: "Boil the parts in 
caustic soda lye* — I lb* to a gallon! of 
Wilier,.— than brush while the articles 

are hot. Caustic Rada is recommended 

as better than ordinary soda, since it 

causes the fat or grease to dissolve more 

quickly. 


How toi Raise- A Stuck Window in 

sl Railway Coach 

T HE windows of the average rail- 
way car very frequently stick Or 
jam when closed, and cannot be opened 
no mutter how strong a lift is applied 
to the Sifting lug. When once raised 
even a little* the window invariably 
rises the rest of the way without any 



toot elst- 


The sketch shows the ihank of the 
foot-rest OF the seat usually found 
under the seat ahead in a position for a 
handy lever lo loosen the window. 
By getting the end of the slide under 
the finger lug 
and resting the 
remaining por- 
tion on the sill* 
a leverage is 
readi Ly exerted 
which will loosen 
any obstinate 
wi n d 0 w r The 

foot-rest and 

slide elip very 

out of their slot under the 

oh air. 

This discovery may he of interest 
to some suifocating traveler sitting near 

a dosed window.^ — F, W, Bentley, 



SILL 


, foot-nwt end. 
placed under esteb 



m 


CqpyfigNUxI nr.Tf ml 
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An Electroscope for Detecting Small Electric Discharges 


A SENSITIVE elcctroiscopc h ah 

ways a mcMfc useful if Hot an 

indispensable ins-tru m-wi m the 

equipment of every laboratory. Use 

has generally been made of tie 

electroscope in detecting and de- 
termining the nature of mi no te elec- 
trical charges. The siinM principal , 
however, has been applied to a met hod 
of measuring dulicute potential* and, 
quite recently, to the detection of 

Mlt redlo-acllv* bodies. Since the 

former application may more properly 
bo termed an electrometer and the 
latter involves an apparatus beyond 

our immediate needs, a very sensitive 

type of the common gold-leu f electro- 
scope will he the subject of this 

art! cl ft. 

The flask of the electroscope bus 
a capacity of about twenty-one cubic 
inches and a mouth of about 1 % in. 
in diameter. Such a flank can be 

purchased for a small sum from some 

0 h C mica 1 supply houso. Its height 
should be shout in. from its base 
and be about. 3 yi In. in diameter at 

its Largest point. Two $£-i.n . hr ass 

balls Bhould be procured at the same 
time. 

When these have been obtained 
proceed as follows] Drill el JJ-in. hole 
to a depth of 3/ 1 6 in, in one of the 
brass balls and suw the other In half. 
One of the hemispheres may he dis- 
carder! but the other must h ave a 
j |-in. hole drilled through its center 
perpendicular to Its plane face. Tap 
both of these holes with i 10/32 
machine thread. Care should be 

taken to protect the balls during the 

drilling and. tapping so that their sur- 
faces will not be marred, A piece of 
3/lti-in. bra*s rod must bn Cut so that 

there nre two lengths; one 234 in. 
long and one 3 m - long. The shorter 
of these two rods must have both ite 

m&$ threaded to a distance of S/16 in. 

with a male thread corresponding to 

that in the ball and hemisphere. 
Thread one end of the longer rod, simi- 
larly., but with the aid of a hack-saw 
cut its opposite extremity lengthwise 
to a distance of 34 in. Cul a rectangu- 
lar piece of 1 /16-in. brass* }-4 hy |4 in,, 
and insert the same longitudinally in 
the slit prepared in the brass rod and 
solder fast. After the superfluous 

solder bui been removed with a file, 
the rectangular plate may be trimmed 
as shown at A, 

Screw the ball, B t to one End of the 
short rod, C t and the hemisphere,, D h 

plane face out, to its other extremity* 
After tim long rod, E T has been 
screwed to the plane face of the hemi- 
sphere,, polish clio brass with pumice- 
stone and lacquer everything except 
the ball! ? B ¥ and the plate. A, 

Obtain a cork somewhat larger than 

the mmlh of the flask and with the 

help of a sharp raitor blade E-rim it so 


to to make a nice fit, euro being taken 

not to have the fit too tight for fear 

of breaking the thin walled flask. 

Place the cork on the floor and roll 

under the foot until it has become a 


■ I 

i. 

■ 



The Ihisk and ll&£Q£imtmg? for hnl di ng Stic 
gafcj ftfi, wfurfi is rhe pw»t dtllcale part 

grout deal softer- Sandpaper its 
si 4m smooth and bore a J|-im hole 
through its center with a COrk-bOT^ 
Cut the cork to a length of 1 in. A 
piece of giusa tubing, F r with a V L ^in . 
bore and a I /16-in, wall must be out 
so that 1% it 1 % Ju, long. This is then 
inserted ill the hole prepared for it 
in the cork, 7 a in such a manner that 
one end projects 14 in. above the top 



T hi: ftasfc is mounted: on o pseoe 
af glass set; cm porci“I|i in tmobfl 


of the oork and the other end falls 
34 in. lower than its bottom. Place 

the long rod, E t through the glass 
tuhe r F, w that the plane face of the 
hemisphere, D r shall rest upon that 
end of the tube projecting J4 in. 

&1 


above the cork. Invert the whole and 
fill the glass tube with molten Hiding* 
was, H. When the Singulation has 
cooled the rod will he embedded in iig 

■center, 

Some- gold-foil, which can be pur- 
chased for a small sum from a glazier, 
must be cut into strips J 4 in, wide and 

in. long. Try to have this cutting 
done by a proffeBlunul, but if this is 
Em possible it is best done by loaving 
it between the sheets of paper m it 
nom#H and cutting paper, foil, and all. 
The plate. A, should he smeared 
with albumen, thin shellac-, or, better 
.stilly h solution made by dissolving 
a large capsule in a teaspoon of warm 
ether* as an adhesive,. Two strips of 
the gold-foil, J a arc then aflixecl to 
opposite aides of the plate, leaving 
2 in. of the strips hanging free. Fixing 
and attaching the gold-leaves is the 
most difficult operation in the whole 
proems and mmh patience will be re- 
quired before two leaves can he proper*- 

ly fastened. The foil, of course, can- 
not he touched by the hand end must 
be handled exclusively by some im- 
provioed instrument iuch as u narrow 
strip of paper. Few hints can be given 
to to the hmt way to proceed with the 
attachment, so the constructor must 

rely upon his own resources and go 
about the task to an ardent supporter 
of the ancient maxim. that 1 'experience 
Is the beat teacher,” 

r L'he flask, J , must bo clean and 
dry. Before placing the cork contain- 
ing the rod into place permanently, 
heat the flask lor a few minutes at a 
moderate temperature so m to drlvo 

ail the moisture from the interior. 
While the flaak is yet warm, place the 
cork in the top m that it Is j \ lu. 
below the mouth. Four molten seal- 
ing-WilK, K , On the cork until it is 
level with the top. Clive the neck of 
the flask several coats of shellac on the 
outside to prevent moisture approach- 
ing the insulation. 

If it is desirable to make n eon* 
domdbg equipment for the electroucope H 
cut two disks, each 2 } i in. in diameter, 

from 1/16 Am brasg. By means of 
aolder n L P affix a piece of 5 s-Iu- brass 
rod S/I G in., long,. A/, to the cen- 
ter nf one of the disks, A', IMA a 
V^-[ii. hole, O t Ies the end of the tod 
to a depth of H/ 1 G in. and tap as was 
the case with the charging kpob. 

This constitutes the condensing plate 
which, when in ussc, displaces the 
charging hall. 

The other disk, P r which forms the 
collecting plate is fastened hy means 

of w'iii, Q, to the end of ft rod, R, of 

g«s insulating matErial such as hard 

rubber, glass, or fiber, 3 |-y in. long. 
Polish both plates and lacquer. The 
lacquer must not be dispensed with 

for it is necessary the di-electric of 
the condenser,— Mahk m p GtATkY. 
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Packard Trucks 


Complete 


National Truck Efficiency 


Test 


Winning Truck Establishes 3 Months 7 Record of 
952 Points out of 1000 — $5025 Awarded in ^Prizes 


T 1 i H NstrioEi.pl Truck Efficiency T«c was organised 
and conditcccd by ihc Packard Motor Gar Com- 
pany in cooperation H'idiihe efforts of the Nmlwaal 
Coitnd .1 of Del'cnac iind <h c Wax lildiiaLEilii Begird 
?.--i put inntLir truck ini:; cm a haaia Iiiyfcierelfirierievj 
and r-n mvc railraatT facilities fur urgcmE. Govern^ 
meat m±&. 

Thy [ckl clih of three nicinths' runnsnpf. all 

of die truck performance and. truck. cc<i-La 


bring recorded dally cm eEic Nations I StundsrriT ruck 
Cose &y«rcni ? u pmsctid by the Truck Owner * 1 
Conference, 

The E-niCkiAyere divided in ttiruc d iHlli MCOrdr 
■■■£ 16 ea|iaei(y. 

Prices mire awarded in each claso- — $ 1 D00 to the 
owner of Lhe winning truck 4 :md in the driven, 
$500 forji^jJ, $100 fur itnjd, and $75 fur T^irdbcit 
nrdi. 


The Prize Winners in flic National Track Efficiency Test 


Ct*ii ,4 — Arid I itm trweii 

FIRST! s Wtiai L linc^f Chrrvikal Ce.. E'iv-' 
raeV-M, 1.4. | r . Jimri L r Drurv.Privar. 

SFCUNDl lI-Ji*Vni MraiC 4 Cfl.. TSrra-fli. 1 . 
Midi . 1 Edhnwd Dtaflbt, Ddnri. 

THIRD: Bbu Uhei & Cvi F Dtrre«i. 
Midi., L. Moor*. DlImii. 


CiCJ-3 ti — .t ffird 4 i’det J r-*j f J 1 j 

F1PST: H. F. CMrlyr. £1. Seme. fclrlmorr. 

MiL, Ucw E!-i-.i Driver. 

RFCONP; £a!r 3 -*ke Ckj PmnJ Brkli 

C in . r ].ab-r t"i?y . Q I l -- d Hamiin , Driv-cr . 

1 HIP Hi >1 aip*f 4, W|l 3l Baltimore, Mil,, 

■ Wfc Vn-Liw- 


■ ■■■ 


Off si €—£ and 6 elus rrfrrij 

I-lRSTi W, M. Hnvr Co.. Clilc^o, III., 
lowp-h BffwULPnk. Driver. 

SECOND: (kithfkMI KniNEgwr Rr^uiop 
Cuu, Wrwii L, N. !,, C liJ-l. « 1 .jTijbinn 
hbiI Juhqih Hiri/li lr r, Driven- 
Tl LLKD: 1 1. V. Chcriyu £k £km^ Urn] Lim ixpc , 

frfd-. J. Dmii h brhtE. 



HtS three months 1 test of 1 76Q States but can benefit by the results of the 


Packard Trucks in all parts of 
the United States is the first 
all- ? round and nation-wide test 
of truck hauling ever conducted. 


Packard National Truck Efficiency Test* 

They are transportation results. 

They are just as applicable to the single 
truck as to the fleet — to the little delivery 


It is the first to consider and record car as to the Packard. 


the transportation factors that enter into 
truck efficiency; 


Whether you arc a Packard Truck user 
or not— “the Transportation Department 
of your Local Packard Branch or Packard 
Dealer will be glad to see you. They will 
talk the thing over with you— show you 
what transportation results to look for 
and how to record them day by day on 
the National Standard Truck Cost System*' 
One of the most vital things for the 
Many a truck owner, discovering that Nation today is that every transportation 


Traffic CumlLtiOfl^ 
Type elf Country 
of Knads 
Type of TlFCS 
Running Time 
LjJndfisg und Unin 

Time 

Outgoing Load 


Hdum Loud 

PttvrtLtage uf Capacity 
Economy in. GaiolLnu 
Eic tummy in Tire* 
Eco-moiilv ill Oil 
Earmomy in Upkeep 

Wive C«t 

CohdilLon of Truck 



his fleet is costing more than it should P 
finds all his efforts at economy baffled 
because he thinks of efficiency only as a 
matter of trucks# 

Truck efficiency depends on transporta- 
tion principles * 

There fc not a truck owner in the United 


agency shall come as near 100 efficiency 
as possible. 

It is an extension of the Packard 
program of IQO^o War Work to give the 
results of this test to every truck owner 
or driver who will make use of it— freely* 
and with fiat thought of imposing obligation. 


PACKARD MOTOR CAR COMPANY 


Dl trait w Michigan 


a 
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If your pencil 
work is to be always 
up to top speed, top 
efficiency, you've 
got to have a pencil 
not only of the best 
quality but of the 
degree of lead ex- 
actly suited to your 
work* 



'Abe 1 ma z/lt 


is proclaimed by artists, 
architects, engineers, 
business men and other 
connoisseurs, as a real 
American achievement. 
The strong, long-wear- 
ing leads do not easily 
break or wear down 
quickly. Their respon- 
siveness makes your 
work less tiring and 
quicken First of all 

specify the Eldorado ; 
then be sure you are 

getting the right grade* 

flaw t* fijiil you? ptMiJ,,. 

In ik-A chant IrifUm 1 lli.it 6 Li la the 
VH the- banJesE and HB is 
medium fthe dejjrw iziDst osed in 
general v;ur!k. , l. SlIllI the du^rte 
you think will an it v c:i i, r ivarh nniL 
jrotiT liting. If pnf ^wsdly light, 
nmt tipit ehifwa^ a grad* Juiirfcr *>i 
ipftcr, When you hav* thm found 
fin? dKgfw, ujudfy it every time 
eli! zl you will alwiys have pencil 
■atiriaclima. 

ScoJ ua lE-c lit vtimpfl now, ppc-=aly i-nijr 
the* dr^rifi jw wuiE uJ wo irill t^nd 

jffii fuil-k iiu Mi vnmkjlvd VMih 
tiH UfeHfi 

JOSEPH ODCQN CRUCIBLE CO. 

PEPT. 3 W-J JOISET CITY, H. J. 

Canadian 

•Jirtnimtvrm 1& * r 

A. It MufeaiJI it C*u UA.. IWri*. (M. 



WtVajying- dtstert of 

SB >L-xiti w>f (neat* ™ G B 

SB Extra suit and bLauk. 
ZB Very ioEt and bliut. 
B Bpft ifld MdcIt. 

HB Medium c«>Ec. 

F Firm. 


H H aid. 

2 FI Harder, 


1H Very lurd. 

4H hard. 

SK1 Varying 
degrees ot 

atm 
hj nd ness. 




A Removable Bair Receptacle for 

a Park Rubbish -Con Lamer 

A DURABLE anti inexpensive de- 
pository to r senpa of paper and 
rubbish that accumulate around re- 



Tlie cloth bag Is hrid optn by a metal riau 
and it c*u be eajslty tw&vd for dumplftfi: 


sorts and picnic grounds may be made 

in thfr following manner? 

An iron ring large enough to stretch 

n gunny -sack over is provided with six 

projecting - hooka riveted firmly in 
place. This? ring lf? then riveted to the 
top of el 2-in. pipe, the connection being 
atrasgthened by the addition of u piece 
of Vs-in. steel plate curved to the earns 
radius as the ring, and riveted to both 

thy ring and the vertical pipe, which is 

then act firmly in the ground, prefer- 
ably in a cement bane. 

After painting and lettering the 

plate, drop a gunny-sack through the 
ring and si retch the upper edge over 

the hooks. Such a receptacle may be 

easily implied, and it h a very simple 
mutter to replace the Eack when it le 
worn, — jQHS r D- ADAMS- 


Sight# For More Accurate Shooting 

with a Shot-Gun 


I T has always been 
small-game hunters 
ride *hot could not hit 

shot-gun, in spit-e of 


understood among 
that a crack 
anything with a 

the fact that his 


aim with thid flrourm docs not have to 

be very accurate. Here is the way 

I fitted out nvy shot-gun so that the 



The Tinpc with ;i v/bite hail £ C"i \£ i makes 
it msy fer thr hunter CO si ght tus gUn 


aim is just Et# precise and definite as 
that of any rifle. 

A ring was mounted on the screw for 
the front sight, the ring being LJ4 in. 
in diameter (inside measurement). 

The rim appears to the one sighting 


J^pwfctr Science Mtrtilhl# 

the gun to be shout in. thick. The 
ring was painted a bright red, us red 
shows up best against any kind of a 
target and stands out very distinctly 
when aiming at moving game, 

A small hole was drilled and threads 
cut to receive the ring-screw 2 in. 
from the muzzle end of the barrel. 
The rear sight is a, vertical post 1 « ln r 
in diameter, topped with a hall 34 in. 
in diameter, all projecting 54 In. above 
the barrel. This is painted a dull 
white color. The post screws in 
place 24 in, back of the front si (flit. 
With this combi nation of white rear 
post and red ring I find that I can 
easily hag my share of game. It E a 
also a very clever sight for che “rifle 
crank” to Use when he ghoot-S the 
scatter-gun at trap*#. . The principle 
involved in this kind of sight is this: 
when the White ball aligns anywhere 
within the ring with your turret you 
get your game. — F. E. Bbshmer, 


Centering Round Stock with a 

Vise and Scrlbcr 

A VERY simple method of finding 
„ the center on a round piece of 
iron or a bar is to clump a center punch 
or scriber in the jaws of a vise, so that 
its point extends above the jaws to 

about the radius of che bar to be 

marked. The bar is placed on the 



To eel the center of a round Far,. n^lE ft 
hreen the jawsj of a vise hsUtig :h tcriber 

jaws and revolved by hand against the 
ucrlber point. 

If the point is not exactly in tbs 
center, a circle will bs marked so that 
its center will he easily found. The 
fact that the jEiw* are slightly open on 

account of the acriber being clamped 
in them provides a trough, or waya, 
in which the bar may be easily 

rolled. — J ohn 0cemele$;i& + 

How to Make a. Nickel Alloy 

that la Malleable 

M AGNESIUM added to niekcl or 

cobalt, when put inlo the fuacd 
metals in the proportion of ono eighth 
of one per ent, will render these 
ms L ula malleable. The nickel will 
also become ductile when mixed, with 
thi3 ainall proportion of magnesium, 
while the cobalt loues its color and 

becomes whiter than the nickel. Both 
of these metals c&n he made to ad here 
firmly to iron or steel at a whito heat. 












A Novel Rope-Holding Device 

for the Ground 


A LIGHT form of a dfeudmun that 

ts very convenient for a pull di- 
rectly upward la shown In the iiecom- 
pativin^ illustration. It consists of 



2 -Tich pipr stance 


Level 


With the 1X015 :ta k c 3 ;it £ fi C il f lid Eli d. 
the tv,L> pnitllel hnrs ili shown the whole 
cannot he drovu from the froirad 


fftakea or aho n pieces or pipe driven 

lo Ljk< ground at an angle, with crOsa- 

piecee above and below where? the 

stakes areas. The rope is secured 

about the two erosa-pieces. 

This form of a dead man ia quickly 

E&U and will at and any pull dint will 
not break the stakes or bend the pipes. 

— Walter L, Mni-misoft; 


Removing Dampness and Diifn- 

fee ting a Cellar 

C ELLARS will acquire a musty 
odor after being closed up for 
the winter. To remove dampness e im 
well as to disinfect the cellar, sprinkle 
chloride of lime on the lloor and close 
up the cellar for a few dayH h Then 
open the windows and let in the sir 
until the chloride^of-limc odor disap- 
pears, and your cellar will he ready for 
Storing vegetable*. 


How to Make a Valve for & 

Small Steam -Engine 

A SM ALL vtdve for use on a toy 

steam-engine or an engine for 
chemical purposes can be eaaity made 
in the follow iiig manner. Secure u 
block of braes ££ in. square and in, 

lobE.and drill a 
holt! through its 
center* This 
hole will he 
governed by 
the size of the 
pipe. The hole 
s 3i 0 u 1 d be 

threaded at 

each end to re- 
ceive the pipe 
ends. Drill 
n other hole 

on the surface 
as riEht angles 
to the first hole, as shown at A . 
Make the diameter of this hole j ■! in, 
larger than the firat hole- Pass a 

valve consisting of a thumb -screw 
threaded to fit the threads cut in the 
last drilled hole through the hole for 
opening and closing the line, — Tus:o- 

pohk P, Gateimakk, 



T^^QlDtD 
SUITI^PC 


uirull slrjm-vnlve mude 
Frii-TTi □ [j'i c rjf };. m :; a 



VAN KEE"^ a 1593 

I t .7 rntr*> W- * - f 


h JlBDS 


nti rmous W ork 

'll remove the work from the 

rbe vise 

itself — for the various operation*, on bench, 
drill-press. mil l ing machine, planer. etc, 

So, you see, the “Yankee” Vise Es needed 
in every shop — no matter how many other 
vises a shop has; wanted by every na-:i clii li- 
5s r. tool maker, motor mechanic, or good 
met ft! worker in any line— because it works 
rn IV 4 !}$ and j: heel impossible ror other 
vises: Multiply lag Mihj Power i 

The “ Yamule’ 1 ' Vise is machined Square., 
for use on end or cither sSdc ^ 

an well as upright; and la \WmMm 


mm. c 


provided wild a \ -grooved 
steel block [a ft illustrated) 

round and 


for holding 
irregular slia 

A& a time- and labor-saver, this vise is In 
a. class with "Y AS Kid Ratchet Brcasi mud 
Hand Drills and “VANKEii" Automatic- 
feed Bette h and Chain Drills. 

■‘YANKEE' 1 Vise No, 1993 

With Swiwl ttufle, PrlCC, $7,75 

It* -I ■ ? / 1 I'K - + J [H iilrj Li|r jT, IEanl^r.r.1 bi«-| JjOcJ jirri; 
BCWII J-Jh"- Vik irtlJ II bu^ibj Ktppnr. C.* m I h P>«v vti !■ il. 

Nu. ‘W 'TANK Eli" 1 Vim 

ivlLjiuuL ta>c. Pji«. 55. lr>. 

Your dealer tun supply you H£SJE ® 

II fit,' kj far >v 'YAXKhti' 4 J" 

.' V'!m' j * ■ ■ i ■v ■•.’ ■‘l'*' i-'i’r f.'.i;, .'uf'fjz?: F*^5it5ffc 
.'durf.vf, unit r, ii ( tr Iff 


vi »- s mu iwYi 
rrwiill il.vn- 


T^hEr 

fCCiL 
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Our Nation’s Flags and Their Meaning 


O TRICTLY speaking, the word 
''flag" La not used (0 any great 
extent in the army. The national 
flag belonging to each regiment :r 
known us the "national colors/’ and 
thfi regimental Slag is the "regimental 
stendard."' The company, troop, ami 
battery tlagE of the ffngincerE, cavalry p 
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Chaplain's flnE nn:! rcsmitntal fag^. 
tht latter th* Kat.urisjl colora 


and artillery urc known us “guidons’ 1 ; 
and -in on down the line. 

A knowledge of the meaning of 
every flag in use in the army wilt he 
found useful not only to the soldier 
but to the civilian who is, or should 
be. Interested in things military, Tise 
accompanying illustrations will be of 
great sunuftanee in distinguishing; vari- 
ous bodies of troops, which will be 
met more frequently AS time goes on, 
m well US in diBLinguisbing rega mental, 
brigade, and. division headquarters. 

Most army posts are entitLeri to 









\ aj erUTTn'-tDW 6 rt tiliow 

Company. battery, and tmop ■Pans of the 

first and Bt:«nd l - at^alicn. kn >wn a&g wdo;n 


three tiagE — garrison, poKt, and. storm, 

Th«t ire what is known us national 
llaga, and arff made of bunting in the 
sizes indicated. The 1 "garrison flajj^ 


ts furnished only to posts designated 
from time tp time hy the War Depart- 
ment, and is hoisted only on holidays 

and important occasions. The post 




ORANGE. VCLLOW ELrtCK 
How l\v: rotars of The Varifriif Pags 
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m the illurtratLiun an; dsgnatdJ 


flag la furnished to all army posts, 
and is always run up in pleasant 
weather. The storm flag is furnished 
for ah occupied post^ for use in stormy 
and windy weather. The last named 
flag is ulI ho hoi nted in all kinds of 

weather over ie mi-permanent camps 

and national cemeteries. 

The colors of the President are of 

blue silk, and are attached to a single 

jointed staff ID ft. 'A in, lung; including 

(he ferrule and gold-plated head. The 

head consists of a globe 2 in. in 
diameter surmounted hy an American 
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The colors and riie* of the flaga of llk= ^IMi- 
dent, f tic Sccrrtiuy af War, inid hia iia-aLjttnSt 

eagle, alert, ;p :: ^ in. high. In each of 
the [our comers is a five-pointed star, 
white, with one point upward, the 
points of each star to lie within the 
circumference of an imaginary circle 

of A SB ft. diameter; the center* of the 
cirele being .77 It. front both the long 
and short sides of the colors. The 
coat-of-arms is placed itl the senior of 
the Hag p the letters- and slors being 
embroidered in white silk on both Rides. 
The colors are irimmad on three sides 
with a knotted fringe of salver and gold 
2 in. wide. The cord ia B 1 ! ft, long 
with two tassels, and is composed of 

red, white, and bluff silk strgud?. 

The fl ag q[ thf Secretary oE War La of 
scarlet bunting having s five-pointed, 
star in each of the lour earners, each 


£tar having one point upward. The 
points oE the slur lie within an imagin- 
ary circle of b-in. radius. The cen- 
ter of thff Stars are IT in. from the 
short Ride and 12 in. from the long aide 
Of the dag, The center of the flaR hears 
the odicial coal-of-uritia of the United 
$(ates. 

The chaplain's! flag is of blue hunting 

having in the center a white Latin 
ffrofts IB in- high and OS suitable width. 
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Army pint- hjvc three flags garrison-. port, 
and ntirm. Thu qaTTLxm Pug ifl Gflly gWCH 
(4 ■: rrtfl .n ports by The War Department 


These Elaff$ are used, for field service. 

Hospital flags are of three Risen-, and 
are used in connection with the na- 
tional flag in time of war. The guidons 
arc UMJ-d to mark the way to field 
hospitals. 

National colors are of silk, n H ft. 

fly and 4 ft, 4 In. on the staff, which is 
IS ft. long, including the spearhead and 
femda* The uninn is 2}^ ft. long, Atitl 
the stare are embroidered in white 
silk on both sides. Thff are 

trimmed with knotted fringe of yellow 
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Tlkt third bittnJiDn (3a^, together with, 
the RffnaphoTie and w e g '.v a u. 


silk 2 in. wide. A cord S|T ft. long 
is provided, and Etna c-nrri is made of 
Tffd, white, and blue silk strands. Na^ 
tionai colore art practically identical 
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That charming bungalow Home — bordered in flowers — bathed in sun-light — l]w yne you have- dreamed oF can 
now be you fa, It may be a snuft and cosy cottage complete with five room* on one floor,, or «i more pretentious 
bungalow of charming proportions, These type* and many others are FoU fi d in che Aladdiin boot; complete hosr.c- 
h □ itd i ng library of too designs — 100 ideal homes. Besides this there is a vital message lor you in tills most 
remarkable book, that will be sent at your request. 


Saves Luj 


II 



Of course, you would like to save money building your rtew home — would like to build at the Lowest price possible* 
But, you cannot expect to save very much money by bargaining or getting different prices. You can only expect 
to save money by saving labor in building your home and eliminating waste of lumber* Aladdin Readi- 
Cut Houses are Cttt-lofi t in Aladdin mil Is by rapid power machines. Old fashioned building waste is reduced from 
lB% Id less than 3%— a saving of practically on every $ t« worth of lumber. And you save a third of tlse 

labor in building your home. This saving of lumber end labor will mean from $200 to £403 or more. The 
Aladdin Book show* you how it h done. Send for this book today. 


Aladdin System Saves Waste 

Tloiiaatids of our cuMomsre hive Culd us vl Eiie savmp they inode 
hui.Jrijj Aladdin Humes,, Tllrft average Mving tin o-ut ^4' bungafoiF i-- 
Ste&f : The Aladdin ifitcni iiVcS li'ayfcc td lumber. All or Lhu material 
Li s-liipptd Eu vtm cut tn fit, YtWf tarpon Etr Can utccI vcmr Ala J Jin 
He me quicker because all of tfec hand lawirav i ■■ dune in Onir mills bv 
Rapid l\r.vcr MacHirh-g., 


Aladdin's Dollar-a-Knot Guarantee 

■ 

Aladdin Rcadi-CuE liuun-rt *E* (lw fiticSt produced- Thi- clto-irctE 
atcick available is> u-t-rd for tlw ex [rood wither pa nr. h'iner matrciab 
cannnE be Had titan thOir ut-ed in (lit COBltniCEKHl C>f Alflddlfi Rci Ji- 
Cnt EFc-mcs. 4 lie AhiJdin Dolbr-x-Kiioc Co a rani-rc 11 h -n qac 
evidence nf the built-in quality Tvhidi it a part of cVcrp Aladdin 

kcadi-Cu.t Home. 
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What You Get With Your Aladdin Home. . 

all materials- cub- to- lit as follpwi: | ^mbr-r, mtlb'. nrl;, fiooripp;., ouutfc and insidb* finish, doors-, WfaiBoiv^, shingles, larli and 
id ft b Eat p Hardware, facta, nails, paint, varnwlk'S- TImp material it shipped ifl ywii in a sealed! box car, rornpttEc, ready to erect, 
Safe arrival of the eruiiplpi-e milfriilE in perfect COndLEHfl ll gu*HGECtd. Send ?cqjltp« for □ copy of ^Aladdin Hon :--:" 


0. 


THE ALADDIN COMPANY, 651 Aladdin Ave 

Cunnd inn Address: Canadian Aladdin Co,, Ltd.). Toronto-, Ont-hHQ- 
































The Only Variable Spacer 

The Only Automatic Type 
Stroke 

The Only Machine With In- 
terchangeable Type 

All Con i me r dal Type Set 
All Languages 

All On ONE 

Machine! 

When you recollect an 
important letter which 
yon neglected writing 
at the office, take care 
of it at home on your 

Multiplex Hammond 


4£ 


Writing Machine' 


Your own personal Multi- 
plex Hammond is a price- 
css convenience, xt worry 

preventer, a lime saver, a 

money maker — use it at 

home. 

\ New PurtaUe 
tor.dc-iiicd 
A lununuin 



Only 11 Pounds 

hill Capacity 


E3S» 

Ik. 

t ! 

■ -B_ 

■ 


SK Jdnirl 

_ iiTurvri 

| *\ tyutd aid 
hw 


Med 1 UP Ag>Hfi-g«*»l l-fllttlM*. 
itffClfl - 4*B bQ9 EeI __ 

Special Gothic - glc*h hvT - 
Lira* Gothic - sermflfls F twturnEi 

Lari* Boa an - saraems* lmtttfet. 

Print-type - non* tll-rMtiT*. 

M-a UihcT Mainline Wall On Thai 


FREE (Uu£t rated Booklet 

Let us scud yon a fr*t\ our in- 

1 errs I mg booklet clcsclflbiug the 

Uiiii-L£ue features of this eclraor- 

<]i nary machine.. 

The Hammond Typewriter Co* 

619 Em nt GStli Si, Nurw York City 
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The lize ftnd wdorwusod far the fownd 
field ho:,pitfiJ and Ambulance flag! 


for engineers;, in fun try, And coact artil- 
lery branched, the designation of the 
regiment or battalion to which (lie 

Cttl QTB belong being engraved m. a 

silver band placed around the staff,, 
For field artillery, cavalry and signal 
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Field artny heajqu.afi.tfi, infantry, 
cavalry uabd battery h r i ueiU# flags 


corps the national colors are mounted 
on a lance 1? I o ft. long. The union 
is 22 in, long, the stim§ being em- 
broidered, and the fringe being the 


mb a is i m • ft b la m 

Popular Sclenm Monthly 

same in color as other national colors 
The regimental standards ure of the 
same dimensions as the national colors, 
but vary us follows; 

Cckf 

■L'uiiit i.i r 

tf ]iUH.ji|> 

frinRE ftcToSl IIiiil 


FirM 


Enpin«rs 
MmnCod Gorin 
t'i*rt Araillury 

liir.intiy 

l_'a vjllry 
liifl.j Ari ilVry 
Si^n^l i’nrpa 


Id-t 
MauJl-t 
jrcnlct 
blue 
ydliru- 
w.irirL 

■'.t Jiit-r 


wkilf 

■.'. !i: li» 

i'+Ori W 
T*1 


ytl 

vcl 

wJi 


hire white 

wbitE Vi'fcVft 
ll?lhtw rtd 

ahMe 

i- Ikiw 


iMl- 

ltd 

uW 

red 


iclliiw 

tr 



r J’he inscriptions on the regimental 
standards arc as follows; 

V, S, Knr-nivi # 

TS-jlly^kin. U . S. 3Lii'iLLnEi-il Fn^in^cri- 
V. i iiM-i ATtillery ^Dcjii 

V- S. rufmn^iy 

U. Si-. tiiTjIfjr 

0. 5L Fsi-M ^rl Lncry 
lkrrub.<n Slxnat Cnin: 1 ?- TK. S. A_ 

Cuidonsi arc used to identify troops, 
batteries, etc,, from one another, and 
also to help guide troops cm the march , 
The guidons for the various arms of 
service arc shown in the illustration., 

These guidons are 
made of bunting 

for field service, 

and of silk for 

buttles, par ados, 

_ and reviews. 

rlMML-iNiTCN TEniN.5, flit, _ - F _ _ j.___ 

OiaTHi&UTiNr. pp.KiTE Iflft I ]j i An t, r y 

rtFM3 OcPaYS 




T!L Lt CRnFh 
STATION 



h-,1 ITT-T 1 ”’ CCMPrtriY 



AmmunitLn n tr m Lnr:, 

t Mie-^T^ph slut i rr. 

past ■:>T:i ru:;. , in-:! matar 
truck co m p a n ii £ h 

heve rhclr own flees 


OCFutt, 


docs not use guidons, but has ‘"com- 
pany flaga,"— G eobuk M, F£TBSSHH 
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^hChVTL CfjPPJi rtTTfW.Lrt , -+=L CO^lMy 

f Guirlon-i j'i r-r uned to Ldpntii'y 
tr<w>p. "huttery, etc., from one un^ 
Othff end so aids, marching trocipn 


To Prevent Unconscious Retard* 
ing of the Automobile Spark 

H AS any Ford driver, who wsh too 
tell to fit his car* ever noticed 

that, when driving nt 20 miles »n hour 
Or more with the spark well down, his 
fence is always pushing the lever up 

again, and so ho is continuouily though 

uncenscLOUEly retarding the spark? 

This difficulty may be overcome by 
bending the lever 3 in, more than the 
original bond, It ia astonishing what 
a diilsrence will be found iti the avail- 

Etbk spBoe, 

To bend the lcver p however, La more 
eaaily said than done; it is necessary 
to Use two lutKe adjustable wrencheg. 
One should be slipped over the short 
bend of the lever to hold it in position, 
and the other should be used to do the 
tending. The Recond wrench should 
be placed at the extreme ond of the 

lever, and in some Caaca it may he 
necessary to fdip a piece of gas-pipe 
over the handle to attain sufficient, 
leverage. Get someone to hold the 
first wrench for you while you do the 

b ending.— J* S, Chapman. 
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Precision Model 


Lathe 


No. 


700 


A COMPLETE lathe designed for the accurate 

tooling of small wor3c L 

This lathe has a 12 -inch bed and an extreme distance 
Of 3^ inches between centers. It swings 5 inches. This 

lathe is provided with a draxv-in spindle with a ft- inch 

hole clear through. The pulley has four steps for -inch 
round belt. The compound slide rest, boring attachment, 
sawing attachment and mi King attachment' shown in the 

four circles below, arc intended for Use with 
Precision Model Lathe PJn. 70(1. With these 
\ attachments an almost unlimited scope of 
rtr Rflnch, work can be accurately and quickly accom- . 


pilshed. This lathe is particularly adapted to small 
precision work such as is; usually done in the laboratory. 
Doctors, dentists, jewelers and inventors will find It 
exceedingly useful in their laboratories. 

Into this lathe, just ns into all of the ISQfl Goodell- 

Pratt tools, ig built -quality. Nothing in workmanship 
Of material is Spared which will in any way improve 
GoodclE-Pratt tools. The policy of designing each tool 
to fulfil a definite purpose, and the determination to 
make every tool the beat of its kind, has resulted in 
mechanics the world over demanding Goodcll-Pr&tt 
Tools. 


COGDELL'FRATT COMPANY, Greenfield, Mass- 
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“The Construction 


of Small 


Alternating 



Motors ” 


■fJ.V ■ ! - H, i + L", E„ F rqf?£ P7f i ?/ 

EUcIrical Eft,%inffTiK% in /Prai’ju 
UwfotPIiiy, PtofttdilUtf, R, L 


Tilia Look coniains nuipleu in- 

sLi i:lL:u:i:; ttir huitihEig jc121.nl] .Tltr-nun- 

current motora in ac vc ra [ &iaca. 
TIk- designs will be fuuji;J tn txa in 

h:Lrnu>ny with lh:rae «J tht: very lvE,f 

manufacturers. 

Important Information 
for Electrician^ 


imf ill the ; = 1 1 > j i : c - 1 s +;i I.til up .-|TP 

ia Oiarictcristk feat urea of alternating 

Curnint miitur^," '‘‘COfuanjetmn of 

a one-halt herec- power, singlc-pliae® 
iuduedon mounr” “CuiteLructiuiL nt -i 

nne-tiEownitt! tWtJ-phaK nr three-pliaeo 

alts rjia ting currant gentratof or n one 

hnrRK - pa^i;r ftynrhrniLmifi mnior, ' 

"Procedure in testing and using an 
alternating i.u:r'f:iL generator or ayn- 
rbrnncviiK mntnr," ^ Cull strut t km of :i 

one-hall; horse-power Einjrle-phii« cchh- 
jx'Osited aeriea motor," 

Clear. concise -directions and earefnE 
dr.n tt’in ^ arc fuiiinrt's ol L Li ^ hmiS;. 

79 Paj!CB h 47 I UnFt rations. 


Price, H— 


BOOK DEPARTMENT 


Popular Science Monthly 

225 West 39th St r«et , 
New York City 



Fastening Binding Posts to Carbon 

Elec I rode b in Celia 

I N wet cells having carbon electrodes 
, it m neccsanry to have the bin din e- 
post aubabantially joined to the car- 
bon* and the- corroding action of the 

due to its creeping up 

and through the porous Carbon on the 
bending-post when* the latter joina the 
carbon, must be avoided.. 

To do this, m quite difficultj but a 

£ood method is m follows: Prill a 

hole in the carbon l he aise of the bind- 
ing-post screw, then enlarge the hole 

at the bottom, making: it cone-shaperl 

This hole ia then filled with a melted 
alloy consisting of two parts bismuth 

and one part tin, and the binding-post 

ia screwed in before it becomes too 
hard. On cooling the metal expands 
making a tight and BubEtantial joint. 
To prevent capillary attraction and 

creeping of the electrolyte up the car- 
bon, the top of the binding-pott in 
place should be dipped or soaked 

thoroughly with paraffin, w^k, or in- 
siilalitig varnish.— F eteh J. M. Clute. 


A Portable Tool-Board for 
a Shop or Plant 

F I a large refrigerating plant where 
repairs, are likely to he made in Liny 

room or division at any time, tbs work- 
men found tbat it whs almost impos- 
sible to select the proper tools neceasury 

for each job and lake them Co it. Aa 


1 



TEit 10OE& -pre hung on the doping side* 
and. the whole is mminted on casters 

there t¥M only one Ret of tools In the 

plant, they were arranged on an in- 
verted V-board mounted on a h a so 
having truck cattery 

When a breakdown occurred in any 
part of the plant, it was only necessary 
to puRh the tool-board to that spot, and 
all tools necessary were at hand. 


Frewnlhjf the Luster on the 
Surface of Silverware 

S ILVERWARE may be kept b light 
and clean by coating it with a 
solution of collodion diluted in alcohol. 
The articles should be plated in hot 
■water, after which they should be 
thoroughly dried before applying tho 
coat of collodion. Care should be 
taken to have the coating very thin, 
so that when dry It Sr almost invisible. 

iH 
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Electrician’ 

Wiring Manual 

BY R F. 5ENGSTGCK 

Electrical Inspector Chicago 

Board of Underwriters 

When you’re 
against a stiff job, let 
this book be your 
helper. It will tell 
you exactly what 

do and how to do it in 
strict accordance with 
the National Electrical 
Code. 

The book that thousand* 
of W iremen , i ' ontraetors an c I 
Electricians have been wait- 
ing for. Not a discussion 
on Code Hides, but straight 
talk from ji man who knows 

from A to Z and 
gives you the benefit of his 
many years" experience. 

Shows you how to pro- 
ceed so that your work will 
pass the most exacting tu- 
spec tor- Fbvry step ex- 

(jlaincd in detail, made Hear 
by ILj careful draw ings. 


the game 


Price $1.50* postpaid 


225 West 59th Street 
New Yefk City 

















men who n 
motorcycles, 
They never 
peace, the r 


of leaders, 
war or in 


drawn t 

blazing 


During the war every Harley 'Davidson 
motorcycle made became the mount of a 
man in khaki. These men and their 
Harley -Davidsons have established un- 
equalled records for continuous perform- 
ance; records in economy, upkeep, and de 
pendability of service; records no after- 
the-wnr business or personal demand can 
afford to ignore. 


zrFic j Tien in the service 

















































THE BIG TWIN EXCELSIOR 

The Motorcycle That Made Good in the Mountain 


Passes of Italy 



With all the motor- 
cycles of the world 
at their disposal 
the 1 tal ian army 
experts selected the 

Excelsior as the 

one best adapted 
to the awful re- 
quirements of Alpine service, and it made ^ood. 

The enormous power and unfailing reliability of the Big 
X Twi it Motor a the unbreakable double trussed front 
fork, extra large roller bearing clutch and nickel steel 
frame that proved the supremacy of the Excelsior on 
the Alpine battle fields are in every Excelsior Twin and 
m no other motorcycle; made. 

If you want a motorcycle that will deliver like goods 
under all conditions, you w r ant an Excelsior, 

Write fvf fahutor Ot rftaUr 

EXCELSIOR MOTOR MANUFACTURING & SUPPLY COMPANY 


?i]mufictur<Ti -uf Ea-coFi-lur And 1 Fell Atf M*W\ 



eikE Sldreari 


CHICAGO. ILLINOIS 









TOOL CHESTS 


it iil cllE3l3 r Wt CUil 

supply you- That's our 
busings"- 

Ifr/fA i far CiVrufuri 

j. m.waterston 

£] Wih'hI ia jLf-d Aye. , Detroit, Mir li. 
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SAVE 25% to 60% 

m*. ilLlMIr Mlrf J 
O HJITLEZn-PtU'CP AK1 

imI iiUMi ll 4YTT Sterj^tiiA. Id A ll 
livi FKTHT «lb fcw iW 

i BarfjJn Ua-zk tnd Eafali 

1 1 ilii. I Ui«i£ uJ brjCih-Aihll 

KTaZFwrlm Trial, 
fuh IT an milled. T«i n-* d> 

drain. >r.k mb. Hr Lair brm fi II a- 

frip-bf biibiu -rpir 14 Mm Witt* 

DnnVHL CAHEHi A ft 

0-1 i IT* *• ym*nifci» CHICAGO 




A Motorcycle at Small Cost: 

JVit a STF-FFEV motor r •. 

^T.fl r ■u.lirH. lifr ill* ilJ'-- 

fwt miiiIwtSi Ml lir>>ic>r aiLlCll- 
HJc-MI la rhe U. E. I'i-Ii-i n?lin^lr. 
bc-iiL nils cli-mbtRi Fi* 

u'licfl 47 li rw in-lsill niL-liEft. 

i " 1 1 : | :-l ■-■ L l; d«CTipt(^C cirelilUl f(jF MimjL An. 

UCtllem r-TOpOtilTnn. far :i f.' ±L3. 

NHf. Cd m Drp't S. r S0?S R-^i 5tr«i. PMU., Pl 


Raise Belgian Hares 

Tur us. Wonderful pc'-ubts e^seIj- made 
Jt ho llle. Vi, >!! funudi ::t :x k .tti i pay veni 

r+i n ifflir □Tid expitn c I ■ r ^ i - 1 iM~buy 
All iftyi| i: 1 1 ip j\|pa CUTitS And fcj LLi t»j , 

BEri-'iOi 1 iM-Flnrcd nr«i'p[ ■ i-3 rL-q.‘.*i | J f L - 

LNITtD FOOD A FOR ASSOCIATION 

33P W4iE 4«lb Si. Dunk: 4 y,-„V 

i 

Mci4]EiirCwiP«H|.|f.'>Wl«r , — 

a r I 

'■Vn rv'vlJir. pnp™. ni'lllc ■?! iDJT 3 £ I 

■■Jract LpL i-rnurr cc-jijTirhl iiiiil fffl- Hi 

pKTMllMl BiAiUK-ftl l-Jf luiUfciLi- l 

V.T.A i il. i : publication _h 

nr nnUltf h' K.A I K nr.J^r J r|l'3»l? > V- , ” „ ^ 

uskMI ■ wrtliiciK: , r r 

r ; 1 / jl It x !ji L ±Lti- . „ SltiTSwi Jal 

L a ' B -a-fti I 3 Pn win « pr*. fipUi* 

hnelp. I dbt hmAmJi jkd amuJn nla- 

ILM- _^-TiT " I IJb^^ |JiL aiTir irullu-i ui lUMfllJiM, 
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Protecting the Automobile Top 

from Tearing 

Ahi arrangement designed to pre- 
Jr\ vent the tearing and street hi mg 
of automobile- tops consisrs of a pair of 
ooi] springs placed between tbe top and 

the v^id-screftfi. The jerlts and Atraina 



A nirtisjrreairJ rail uprliiF; with buctilp -AJKl 
snap to take t:: j j strain fnicn CJk doth 


oeeaiiioned by driving over nits imd 
rough poattR are tijiken pp by these 

aprinfls ituteaci of being transmitted to 

tho nails that fasten tlw lop To the 
rear of the machine. All pulling ouE 
and tearing away of the top is thus 
avoided. — J. S, Chapman. 


Open the Automobile Bonnet 

for Hill-CLimfciivE 

W HEN driven in s mount uici-ous 
countiy% especially in summer- 

time^ the Ford engine has a habit of 
boiling tnadly, This m, of courHe, due 
to the amount of low ge&r work it ha^ 
to do: the slow rate of -speed does not 
permit sufficient volume of air to pasg 
through the tubes to cool them. 

Taking off the bonnet is an expedient 
frequently resorted to by Ford driver^ 
hut it is an awkward it-em to stow away, 
if left at homo, the driver is apt to need 
iC to protect the spark plugs and motor 
from splashes when fording a stream 

or when passing through mud-holes. 

It Lb not always possible to slop and 
cool down every few nules r and a good 
compromise may he effected by opening 
one side of the bonne! only (naturally 

the side from which the wind is blow- 
ing). The open side may ho tied back 
securely wit h a piece of at out string 
and rattling may he prevented by 
phieEng a piece of felt in the fold at lb* 

I forward end. - 

Running Direct -Current Motors 

on Alternating Current 

T HE illuRCratcon showe a method 
which will be found useful in 

miming D + C- motors on A. 0. circuits. 
Disconnect the field winding from the 
armature A and connect the brushes 
of the machine together. Then ar- 
range the held F Of tbo motor in 



Wiikng flriHngrtiitrjt for nmmnE a dircct- 
■CurrEnt nwjhrw <un oltersLutinR ciicuits 


serica with a variable red a Lance R 
and the source of available alternating 

current The resistance should he low 

for starting, hut may be increased when 
the motor is runninE at full rated speed. 
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A Home-Made Ca ndlfratick that 

Will Not Upset 

T HE half of an old mefcaE gk>be or 

& cup -shaped section of light 

rnetal can bp turned into a cnnvifhient 

candlestick by denting in. Four spots 

on the Bides a.-: shown end then pour- 



Plaster Paris 


Hand life 


Copper rivfets 


m "JJ. 


A.n nld jnot.nl globe jciaStei IIiEb 
aitfSCtivi? bane far n cunUic^tiLk, 


Lag in enough plaster of Paris to 
form n can die pocket of sufficient 
depth. The dents produce projections 
on the inner aurlaCC to hold the 
plaster. Before the plaster ha* set 
preen a new candle into the center of 
it dUTLd let it remain there until the 
plaster ss hard. This forms the 
socket. A more finished effect can be 
produced by riveting sheet met&i 
handles on mi shown in the illustra- 
tion.— J ames M. XiNfit 


A Switch for an Adjustable 
Condenser Circuit 

T he device -described and illus- 
trated herewith ia an easily con- 
eLmcted switch for use with an 
adjustable or variable condenser, its 
construction and details arc simple, 
and it is so buLEt that it will not get 
I OUt Of order very easily. 

The stiuarc hftse is made of wood, 
and the movable contactor consists of 
a large fiber washer and half of a bfitss 
washer, as shown, so fitted that there 
wilt be an even surface. The eon^ 
tacts,, which are -connected underneath 



Fiber wadicr with -ft MtnuSrcular brasm disk 

nnOL<ntccLan.:i wcKid tiasnj f^a£OivJ£ris£* ni.rcni.it 


to the condenser terminals, ure made 
ci brass strips cut and bent into- shape., 
to hear OH the movable washer- The 
method of connecting the switch to 
the condense? can readily be seen 
here.— P etek J. M. Gjlute, 
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Apparatus for Sending WirrleP 
Messages from Airplanes 


P ICTURE yourself speeding flloft 

in a wtreleM-ecmipped airplane 
with two officers of the Signal 

Corps to obtain information that will 

atlence an enemy battery. The day ia 

clear, but it is difficult to locate the 

guns because of the camouflage, Sud- 



OyutM 

Pisgr-pmof wnnwtiem of* T^efunken 
dipkne wireless aa uud by the Gereum? 

denly a bomb exposes a auspicious bit 
of landscape. 

"There they are !' 1 cries the observer. 

The others look in tho ckrecrion in 
which he points. Far below they nee 

what he laae discovered — the we!l- 
nvaakod muzzles of the gung that have 

v a used m u eh destruction. £ven tilt 

soldiers manning them sue momentari- 
ly in gight. 

The observer quickly turns to his 
wirel-EES set and signals headquarters* 
telling fuat in what direction he haa 
calculated the gunners 8 fire should, be 
directed- Almost within the instant 
the hand of the operator loaves the 

transmitting key u veritable hail of 
sheik begins to fall about the battery. 

They Just fail to reach their mark, 

however, so the observer sends another 
message to headquarters — new direc- 
tions for aiming. Then the fire is 
swung slightly to Che loft ?ind directed 
squarely on the objective. The wire- 

legs has accomplished its mission , and 

the airplane descends to the earth. 
An inspection of the radio apparatus 

in the airplane shows that : .t is some- 
what Eight. Mounted on the forward 
part of the dying machine is a tapering 
metal ease, hardly eta- on inches long 
and about g:s inches in diameter, yet 

this contains an alternating-current 

generator of two-thirds horsepower 
and a direct-current dynamo to excite 
the alternator. When the airplane 
is in operation the propeller is driven 


around 4*oQfl timca a minute. The 

dynamo^ On the same shaft whirl 
around with it, and are thug made to 

go around ten times m fast as the 
wheels of an automobile traveling at 

forty miles an hour. 

The alternator does away with m 
interrupter on a spark coiL The 
rap idly reversing current b led directly 
into the transformer primary. The 
current emerging from the secondary 

winding* anw stepped up to a very 
high voltage, finds itself first charging 

the plates of the spark gap and then 

overwhelming the air resistance- and 
breaking through in the form of an 
y'ectrlc spark. The condenser in the 

circuit shunting the gap has in the 
meantime received a charge also, and 
the spark has helped to dost the cir- 
cuit containing the pancake induc- 
tance, the gap and the condenser. 

Following the mt of the circuit, it E» 
ob$er¥8d that the pancuke is tapped 
directly onto the antenna and ground. 
The antenna consists of a reel of wire 
back of the observer's seat. This b 
unwound as the airplane takes the 
air and the mi ten na m lowered about 
L&o feit. A metal bobbin on the end 
-of it keeps this wire from fluttering 

■ae it ia swept almost horizontally In a 

long graceful curve by the wind. The 

“ground,” on the other hand, b merely 
the wire stays between the planes 
arid inside oF the canvas covering of 

the wiugg. 

The controls by which the operator 
tunes hr a .net are os; top of the Instru- 
ment case mouhted ut the front of his 
compartment. With the first control 
he is able to change the power from 

the alternator from low to high m he 
gits farther and further away from 
his lines. When the switch b thrown 

to high, the spark-gap length is in- 
creased automatically, so that he may 
be sure that the spark will work aa 
efficiently as before. Throwing the 

ueit control simply addis or subtract* 
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This typr afi ^ :iu:;lIjci ha* two dyUti- 

rsoy mounted on the mmt shaft 


Mime of the pancake 1 a inductance so 
that any of the three wavelengths oF 
l.yjj 200 nr 250 meters may be quickly 

obtained. By this mean*, should the 
airman wish to report a maneuver be 
has discovered tp m at at Lon, other than 

his own* he changes to the different 


IVpufar ^icnci! 

wavelengths Of that station. Every 
lime fee does- ebb he varies the induc- 
tance in the antenna circuit slightly 
until the ammeter in the same circuit 
Shows that the greatest amount of 
power b being; radiated. 

This* then* Is what you would have 
to be familiar with if you were an 
officer of the Signal Corps detailed to 
airplane Observation work. But then, 
you may say, you have not been told 
how the receiving Eb accomplished. 
The* answer in this is that it is not the 
Usual practice. It can be done, but 
the added incumbrance to the aviator 
and the necessity for increasing the 
complexity of the system to overcome 
the noise from the engine and the 
push of the air are advanced as urgm 
merits against it. Tilt observer is 
givon bfa orders before ascending- 
These he must fulfil] to the letter r 
furthermore, lie m expected to use 
Initiative in the 1 ‘tight places" 8 — 
when, for instance, fee is menaced by 
anti-aircraft guns or enemy wireless 
men “Jam” his messages. — Lloyd Kijii * 


Premonition ( rick - Which Was 

the L^t Coin Counted F 

ARRANC11 19 coins in the farm of 
l \ tbo letter r. 

that while you are 

out of the-Toomthey 

are to think of any 
number and count 

it out oil the coins. 

You will return 
w h e n they a r e 

ready, and tell eat* 

actly what coin Was 
last counted. 

Of cour*^ they 

must begin count- 
ing at X, and fol- 
lowing the upright 
in the letter to Z-. 

out toward V\ then 
back down to V, 
where the count- 

goes out toward M. 

Suppose the number should he 12, 

Bogin at X, and count 12 coin a, which 

lakes the count to V. Now start 
back and count 12, which brings the 

count to M, Take any number you 

desire* and do the same, and you will 
find that t.he count always comes at JJf r 
The location oF M will always bo 

easily found* because there are as 
many coins between F and M aa 

there tire between Y and X. Of 

course, it ie necessary to change the 
number occasionally between X and 
I, bo that Jf will not come in ihe aarne 
place every lime. 

Even if the number chosen is above 

19* the trick will work, and the buck 

count will come at A/ lor the la at coin, 
ft makes a very puling prick for those 
who do not know how it works. Tell 
your audience that the coins must be 
aminged in the shape of the letter F 

because you tell which is the lost coin 
by the Inetinet of premonition.- F. E. 
Shimmer. 


Tell your friends 
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GpM3 Burlingtons have been gold to the men aboard the U.. S. battleships* 

Practically every tease] in the U_ r S, Navy has many Burli dpi on watches aboard. Some have over 105 

Jiurlii.jplajis, TJl* victory df di* fkirliqjrton the rita in lilt U, & NaTfifl leitiiiiuhy to I !“■ 1 1 r I □ li [r i. >. i i j frUpcrkflily. 


A watch has to be made of sturdy stuff in order td make good** on ;i man-of-War. The constant 

vibration, the extreme h«( in Iwii-ler FwHttj tfcia cold Kill air und *lie change of f Isnu-te fj-Din the Ar-rtM! In- Hie 
T rcifioili irt ill* most severe te-.-i un a mui'h. If p, wildivrlfl Hs*mJ kty Nlid yirc active sendee aboard j min nf TTI^ 
it will hund ay any ^Jiejt. 
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And yet you nsuy pet a 21-jewd FSummrtrm for only 32.50 a month. Truly it is the m r 
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f Y< >u don't |isy a cent u> anybody innil yau ere the **stthr Wc 

iJi'p the Iffltll la you dq approval. You arc the *"lf judge., ?do 
* obligation to buy merely benuse you jjcC the i*4ith on ^pprtm-L 
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Write for Booklet! 

Put ynur na.rne and! address snll:e n myall Ur on !X]tLIC£ 
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Burlington Watch Company, 
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Electrical Devices and How They Work 


XIII — How the resistance encountered 

in the conductor generates heat 


By Peter J* M, Clute+ B. C, 


WHY DON'T YOU GET AN 

AUTO -WHEEL? 

F ELI-&W& who know will lull ynoii 
llwHl Lhf Aa.LQ-Wh#Bl Cknaler -and 
the Ault^Whee] Cun-verlible Hoadster 

me the Im-si wagons ever built luf ApcCiJ *■: J 
strpnfiti. Whihtin hn^p roller I mi rings. DtesL 

P*l"" ii nd LirnF.j n-ffid th# uipk*|. Rrp gTH\ hk# 
■□ bi u La. - . ^ b V 

. Smwnf F&r Fw*w Fail JPe^iriflrfrf 

"WtII# II I. r nm#-j -pf thrt* CDM-tW v-'fefjOli id-ftt* 
Cl I on d wu’.L, urn H ynq n hppptlfiJ I rHtPer,- 
m rill I'rLr! EL "W«i wILl .alia Evil s'-aii haw la 
'OrgA^lEf-B.COblteffClu'b. ]~'i H ■'■=■■ L fun. E hl Ii 

iDPiniH? thiIvh * t-ftc and. ths cuptbLn a 
■I iic- WtIi# lodiy, 

BUFFALO ELLD CD Hr ANY 
1ST St-hc-ii-. k. Sti-rcL - N, Tor riwnudn, fJ. Y. 


W EEN <i current of electricity 

f :■ 1 1 _h :-=-“U_h through a conduct or, it 
encounters & certain aaotint 
of Ewdituntt. In overcoming this 
mstance heat is generated. 

this production nf beflt there is also 

frequently light Or muLEon. The beat 
developed is proportional to the square 
of the current* directly proportional to 
the resistance and directly in propor- 
tion. to the time, Thus P if the current 
E» doubled there wlEI he lour times as 
much heat developed as was pre- 
viously generated; 

and, IE the current 

remains the same 

and the resistance 
Is doubled, there 
will he twice fiS 
much heat as be- 
fore. 

Winn electricity 

flows through a 

conductor the 
work in joules is 
equal to l-Rt, 
where £ repre- 
sents amperes, R 
ohms P and t 
Beconria. All this work is converted 

into heat eneriiy! which ralacs the tem- 
perature on the conductor and Its 
BurroundinEB- 


Trammitting ike Cufitnf 


In the generation and transmission 
of electrical energy this production of 
heat is very undesirable, and is- avoided 

aa much ns possihlo by uainjr condue- 

tord of low resistance or by transmitting 
the energy at high pressure and cor- 

reapondingly low current. Ordinarily 

the transmiselon work, the she ol the 
conductors to be used, is determined 

by the allowable prt'Saurc drop rather 
than by the heating effect of the elec- 
tric current; but it ls Kometimes neces- 
sary to consider also this heating effect. 

The faring effect of a current de- 
pends on the readiness with which heat 
can escape from the wire. If a very 
short wire is clamped between torrmm 
alt, heat will escape to the wire; If a 
fuse is installed where air circulates 

freely, ths air currents will carry awny 
the heat. For Chase reasons, fu&es 
must be of sufficient length so that ttiE 
he-at imparted to the terminals can not 

appreciably change the melting-point; 
they mus x &Wj bo installod where air 
currents cannot affect them. Fuses, 

therefore, are usually 1 in. or more 
long, and are inclosed. 


p/ Gt&J fwuhitipft 


In the absence of air, a conductor 

will carry a much larger current with- 
out fusing than if air is present. As a 


conaequence H in rheostats and Ltt elec- 
tric-heating apparatus, where a high- 
current density or an intense heat is 
desirable* the wire is embedded in 
cement, enamei, -or other sahalance, 
which not only insulatsE the conduc- 
tors, but also excludes the air from 
around them. The Encandescent lamp 
affords an example of Ihe advantage of 
esclnding air from a highly heated 
conductor. If even a very small 
amount of air remains in the bulb the 
life of the lamp will be much shortened; 

if a hlamentshould 
be es posed tu the 
air it would im- 
mediately be con- 
sumed. 

The resistance 
wire in rheostata 

and electric-heat- 
ing devices, if prop- 
erly protected 

from air* may be 

operated at red 
heat wi thout mate- 
rial injury; but 

this is seldom 
done, because it is 
difficult to maintain good insulation at 
such high temperatures, and, shy way, 
such intense heat in these appliances is 

seldom necessary. 

In every kind of work that electrical 
energy is called upon to perform* re- 

risunce, tmd consequent waste by 

heating, must always be reckoned with; 
and in every kind of work, except 
electric heating r it must be reckoned as 

a loas, Electric heat is the one kind of 
work that electricity doiia in which re- 
sistance is a good thing — indeed* thE 
essential tbing r 


Usa for Electric Hfid 


In tho electric light — arc, incandes- 
cent, or any other kind - St will be 
noted that the light comes from solid or 

gaseous conductors that are raised to a 
white heat by passing a current through 
them. In order to get the light from 
iuch electric Lamps, a good deal of 
ho AC energy is gencrutcd along with it — 
in fact r most of the electrical energy jh 
transformed into heat ^nd only a little 
into light. In making electric boating 
apparatus, however. It is not light, but 

al 1 host, that is derirahlc; and the 
ellect of electrical friction, which is 
f?pch a waste and lns.s in ail other 

electrical devices* is here the very es- 
sential thing. Thua, as far as efficiency 
is concerned, electric heating devices 

are superior to any other kind ■ of 
electrical, apparatus. 

Electric host is- now employed for the 
following principal us^ts; fl) to operate 
electric furnaces in the art of electro- 
metallurgy; (2) in -electric welding" (3) 
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in the electrolytic forge, or tempering 
bath; ( 4 } for air- he a ting devices; (ft) lur 
water-heating devi^; (G) heating ap- 
pliances for domentic uae; and for 
numerous other miscellaneous appli- 


uncus. 

A great varie L-y of electro- metallur- 
gical processes eum be accomplished. by 
the use Of the eleetric furnace, The 
electric furnace has the advuntflKC of 
producing a very hlEh temperature 
and of being under a any control. Since 
tbe curb on serves mer ely aa the re- 
ducing agent, and not at the -8411110 time 
as fkitiL its quantity can he regulated to 
meet the requirement# of whatever 
chemical reaction it 5 a desired to secure. 

When the current is made to flow 
across an air gap between two carbon 
electrodes, un electric arc U produced. 
The temperature of the urc Is the high- 
est obtainable, being in the neighbor- 
hood of ( 3 oflO e C. 1 ) ; and in the electric 
furnace. En which the Uto is confined in 
on Inclosed apace, any known sub- 
stance cun be melted or vaporised. 
Carbon IS nearly always used for tbe 
electrodes, as it will beat withstand the 

heat. 







A Simple Ehctik Fwnatc 


A Him pie form of an electric furnace 
is shown [n Fig. 1. It consists of a cru- 
cible of refractory material surrounded 
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by Are-brick, and it covered with a 
fire-clay slab. Carbon rads- enter from 
each side arid form the elect rodes, the 

are being started by sliding one carbon 

in until it touches the other and then 
withdrawing it. 

The great usefulness of the electric 
furnace is duo to the ease with which 
Lte temperature Cali be regulated, alfiO 
to the intense heat obtainable. There 
are three general types: the reflecting 
arc furnace, in which the beat- is re- 
flected upon tho charge by a reflecting 
Rurince; the direct beating arc furnace, 
in which the materials treated sur- 
round the Eim that imparts beat di- 
rectly to the charge; and the incandes- 
cent furnace, in which either the charge 
or the furnace wall forma a part of the 
circuit, and by the resistance offered to 
the passage of the current produces, the 
heat effects required. The direct heat- 
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This is your chance to got the greatest book ever 

published for owners and users of motor cars and 
motor trucks. It pictures and describes all the 
new accessories and all the new devices for sav- 
ing fuel, tires and engines. It gives many prac- 
tical new ideas for remodelling bodies, converting 
old chassis, making economical repairs. 

Over four hundred new ideas are described 
and there are over four hundred photographs 
and other illustrations. The book is edited by 
the best known automobile authorities, and is re- 
liable and practical. Tractors, trucks and trailers, 
business cars and pleasure cars, all are included 

in the rich contents of this volume. 


The 1919 

Motor Annual 

of Popular Science Monthly 

will be published about January 20th. Only a limited 
edition will be printed and you should order your copy 
right away to make sure of getting it* Use the blank be- 
low- The price is very low fox so big and valuable a book, 
Here arc a few of the automobile parts and accessories 
for which new inventions or new ideas are given in the 
Motor Annual ]— Windshields, magnetos, chains, lamps, 
inner tubes, mud hooks „ jacks, truck bumpers,, safety locks, 
heating devices, clutches > brake bands, water pumps, tire 

pumps, gasoline pumps, mufflers, grease funs, spark plugs, radiator 

fans, shock absorbers , pistons, automatic door openers,, cold weather 
devices. Dozens of articles give specific directions for getting m- 
creased efficiency from engines, head lights, oil, gasoline, Many 
ideas for economical home repairing are included. 

Price- 35 cents, postpaid. 

Cut the coupon And cut your motor costs 


Popular Science Monthly, 225 W. 39th Street, Wow York, N. Y. 

Please save me a copy 

of the 1919 Motor Annual of Popular Science Monthly, I 
enclose 35 cents— Send, postpaid when issued, about January 
40th. 
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Pojyutar Science M oniMy 
ing and the incandescent furnace are 

the types most frequently used. 

In the ordinary process of welding 
materials the parts to he united —say 
two bftra or iron —are "heated In the 
forge and then hammered together. 
EMectric welding works much more 
quickly, and the joint is as neat. 
Moreoi^r, ft tan wetd certain met- 
als that cannot he welded by the old 
method, and iit ran weld together two 

different metals. 

The IV tiding PjvctSJ 

The process consists in simply presu^ 
ing together the ends of the pieces 
to he welded ami passing a very strong 

current through the point of contact.. 
An alternating current ia generally 

Used, because a heavy current at low 
voltage is more easily secured by 
using an alternating current trans- 
former of special design rather than 
by employing a direct -current dynamo, 
The heavy current finds a resistance 
to its flow in passing from one bar to 
the other where Che bars touch, and 

generate* an interim* hfrftt at that 
point . The metal becomes white hot 


finitTV! 

fern™! 
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Fr^jurcri 

A croru-sectiDn at an dectTdLytjc faigp. 

showing the electrode in iht water bath 



in an Instant, and it 3s only necessary 
to force them together to make a true 
welded joint. A apodal machine, 
called an electric welder, is used. It 
has heavy copper clamps to grip the 

pieces to be welded, and an urrahge- 
ment ol levers to press them together 
at the proper moment. The Thomp- 
son pnnn, which U more generally 
used than any other. It Ellustrated in 
Fig. 2. 

Only a very low voltage is needed 

in the seenndary -circuit, hut a current 

l 03 high as 60,9D0 amperes to the square 
Inch may be necessary in welding some 
metals, as. for example, two copper 
pieces- A Sow frequency — 50 cycles 
&T oven less— is preferred, especially 
for heavy work where the current 

is very great. 

The time required for malting a weld 

varies inversely with the amount of 

power supplied; that ie, the greater 
the power the shorter the time of the 
weld, and rite versa. Metal* that are 
deteriorated by being heated, such ss 
brass, copper, and tool steel, muat be 
welded rapidly. The pressure- must 
be great, enough to crowd out from the 
weld all metal harmed by the heat- 
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Y OU may tsdte your choice of any of tho instruments in our big, new catalog and we 

wall send it to you fora week^s free trial- We want VOL] to compare it with other instruments- 
and to put it to any test. We want you touse it just as if it were your owru Then, if you wish, 
you may return it at our expense. No charge is made for playing the inst rument a week On trial. 
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install mentis if you wish. $*100 a month will buy a splendid triple silver-plated carnet. You 
will find over 3,000 instruments in our catalog- livery one is backed by our guarantee, 
Every one h offered to you on the same liberal plan. The name of Wurliteer 
has been stamped on the finest musical instruments for 200 years. Wurlitzer — — 

has supplied the United States Government with trumpets for y 

1 t'r urtf + f rd iTjr prepared to assist irt the formation of bands 
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Herman Sluies go several 
degrees further by embodying 
.ill the anatomic feature* 

of the Army last, and, in 

addition* supplying the fi tic 
appearance a nd service features 
legitimately deni a mi ed by 
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Herman Shoes give men in 

all branches of active lift the 

perfect Opportunity to enjoy 
the full, normal efficiency of 
their feet nod to indulge their 
individual desires for fine 
Ca tliers and IOO pet-ceil t 
wear. 
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An Electrolytic forge, or tempering 
hath,t!4nsbta0la Vessel Lined w ith metal 
containing water or it suit is hie solution. 
The solution b made the positive 
elecLnjde of a direct-current generator, 
wh-Lle a piece of until to be heated 
and tempered m made the negative 
electrode. This device ia illustrated 
in Fig. 13. The liquid ig, contained jn a 
vessel that ha* a metal lining to which 
the positive Fide of the circuit is con- 
nected. The piece el metal to be 

hunted rests on a contact-bar, to which 
the negative aide of the circuit ia con- 
nected and extends to the liquid. 

The simple action Of the tempering 
bath ia aa follows: When the metal 

to he heated and tempered is plunged 

into the liquid and adjusted to the rod, 

a current begins to flow through the 

liquid to the rod* and a layer of hydro- 
gen gas immediately forme around the 
submerged portion. Thin layer of gas 

introduces bo much resistance be- 
tween the liquid and the metai th.it 
intense hint i» thereby developed at the 

surface u-f the 

me tab By adjust- 
ing the current 
strength and the 
time the current 
is allowed to flow, 

any required de- 
gree of heat can be 
obtained, even to 

melting the metal. 

Suitable insulating shields placed over 
portions of the metal prevent the 
development of h£2it OK surfaces that 
are not to he tempered . The beat] ng is 
under such perfect control that the 
tempering may be Carried to any desired 
depth from the surface of the metal. 

Electric jHccrfrntf Systems 

General heating by electricity cart 
be carried out by three different ?y*- 
tema: by radiation* in the way th&t 
the aun wanna the earth; by convec- 
tion, by which is understood the direct 
heating of air by contact with a heated 
RLirface; and by conduction, which li 
the elTcct produced upon solid object* 
that are in contMt with others at a 
higher temperature, the heat traveling 
along the material and warming it. 
The last named systetn is made use of 
only to a small extent* but h certain 
amount Oi conducted heat is given off 
from any Bdlid body that touches 
another solid body at a lower tempera- 
ture* and every heating appliance gives 
out a greater or Ifisa proportion of its 
■energy in the form oi conducted heat- 

In nil electric heaters the heat ia 
developed by the material contained 
in the appliance passing through, gome 
form of resistance. They may be- 
broadly clae-ailied aa follows; first, 
luminous heaters, or radiator*, second, 
non-luminous heaieia, or convectors.; 
third* Ttd glow heatera. 

In the luminous type of heaters the 
heat i* obtained from two or more long 
cylindrical carbon filament tampe F 
especially designed for the prodliCtion 
of heat rather than light. These 


Popular Sriencp 

lamp* arc mounted in a metal case 
opened si the front with a polished 
mot til reflector in the back. Heat ig 
impaned to the containing btllba of 
the Eamp^* and thence by radiation to 
the surrounding air. 

;■ 

1 P " 

HotL Hex! 1 5 Obtain id 

■ 

■ 

In the non-luminnus type, heat ie J 
obtained by the pa-mge of current 
through bare wire Or met-al strips of 
high resistance, wound cm tuhes or 
frames of porcelain or other highly re- 
fractory substance, «ach tube or frame 

forming * healing element, fieverai 
heating elements are contained in n 
mttal ca*c from which they are in- 
sulated, and they are coupled together 

by short wire* so as to form continuous 

length* of high-resistance material lie- 
tween the two terminal a of the heater. 

Ill the red glow heaters the healing 
element is formed of a thin high-resist- 
ance wire spiral contained in a quart?, 
tube. Several of these glowers are 

fixed in a frame, 
LLthd the frame is 
mounted in the 
open front of Ehe 
itieLal containing 
case, Quartz is 
&h trim* py rent to 

heat as to light, 
hence the hright 

red glow of Lhe 

spiral wire inside the tube is not only 
visible, hut the heat from it passCBOUt 
to the swrrtHin ding air. A large surface 
of red-hot quartz is thus obtained, 
giving an efficient radiator of cheerful 
appearance. 

All electric heating device* may be 
classified into Sighting circuit and heat-- 

ing circuit devices. The lighting cir- 
cuit devices are those that take about 
d&OO watts or Leas and may be con- 
nected to the ordinary brunch circuits 
without any special wiring. The heal- 
ing circuit device* require special cir- 
cuits, ss ordinary branch lighting 

circuits are not of sufficient capacity. 

In such devices the heating circuit* are 
arranged ae closely as passible to the 

surfaces to he heated, so as to makfr the 

efficiency of Conversion from electricity 
into useful heat as high as possible. 
Generally* each manufacturing com- 
pany ha* adopted a distinctive method 
of making and insulating the resistances. 

AH heating resistances for use with 
alternating current should be non- 
inductive, a* the production of heat 
depends only on the square of the cur^ 
rent and the ohmic reeistancc; induct- 

a nee would cause voltage fosse* that 
wmuld result in no additional heat. 
Non-inductive effects, are produced by 
making the current follow a algaag 
path, m suggested in Pig, or* if the 
resistance 1* in the form of a helix, by 
making the wdnding such that thE cur- 
rent must travel an equal number of 
times each w r ay around the helix. 

The applications of electric heat are 
very numerous. It ie important to 
remember that ihe "same kind of elec- 
tricity" i* used alike for lighting and 
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for heating, ulthouE^ diJTEwnt prises 
may be sharEed for the seivsceh. 
The TEa&on lor n diatinctioti ill prises 

ii baaed on EConOinie oonaidorationa 
too oo-mplictiitsd for dLacossioii, the 
general idea haing that, aa a ruLe P when 
the Je mniid for artiJirial LLght is least 
it pays the rentml Stations to ofTor 
energy at Low rates in order to en- 
COura-ES ]Lh ute at hours when little 

power would oiherwisp be demanded. 

^Toi b£ roitftt?Nf(U 


Ari AutomobiLt Horn Attaohed to 
the Frame Out of the Way 


T O place the horn out of the way of 
the driver, an ester-udon-rod for 

the push-knob vraa applied as shown in 

the illustration.. The horn is placed 




^roo 


flet 

screws 

✓ 


5prln 

iron 

pricket 

W'ironrod ’ 
Coupl i n ci--* 


M<jrn pilungor 


A.i to Trams 


TIlC suatninntjjlt llOTti iB plRCetf on the 

frame nwt af t 3 uf Vr-uy aJV .1 it lynrkod 

by rn Ttr’-n n i,-= n nrJ tin diu pUEih’lmnpb 


on the fr 4 imc out of the way, and the 
horn plunder is lengthened with a rod 
which sarripf! the puEh-kiiob at the top, 
A bracket is attached to the sent firm 
?md n coil-aprlng placed between the 
bracket and the knob, — V, P. AVERYt 

How to Cut a House Ntunbor 

in a Brjard 

l r I E house number shown is for the 
JL cooaidoraliO]l ol those who liko 
flomething a little different.- It Is 
nLELilt! Ot a pi W! of hoard 5 in. wide, 2 ft. 
Inn Ei ami ? [ In. thick- The numbeni 
tire sawed out with a conipasa or key- 



The Jiouic number ia rat fmm a b&iinl 
like j attach oiid hung in ths jxitcIi 


hole saw. The hoard h lor hunting 
frnm the front edge of the poreh; in 
gush a position the number may he 
read ua easily at TiLpht as in tho day. 

Care should bo taken to have the 
ties that hold the central portions of 

tho fUgnni run with" the -grain of the 

! wood, as show n. If put in across the 

gram, they art,, of eourse, easily 
broken E dwa itc H. CRUssEEi. 
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A Baseball Batting-Machine 

The baseball fan may still exercise himself with the 
bat when winter chills compel him to stay inside 

J 

By A, D, Goodrich 


A T ii Eummier eamp of an athletic 
t clyb thtTC Waa- ta auilable PlpIiJ 
f^r plsiyifljS buEpbst]] h and soma of tbs 
boyE manufactuTed a hattiTiE-Tna- 
chiner With its hv]p they could 
piny Ibeix ball gamea on a fliunll lot 
back of the camp or in tlie ^yirmusium 
on Tillssy days. Any number could 
play; they aeemed to- get about as mmh 
aport our of it as in playing the regu- 
lation :unl the machine was in 

almoaf constant use,, Such a machino 
can bet u&ed in the Muter for indoor 
esercisf. 

The materials for this batting-ma- 
chine arE easily chtAiniible nt a roustHH- 
able coyt, and any boy with a little 
knack tn uning the most common car- 
uentpr tools can make om in a lew 
hours. The Upright or score-board of 
the machine ia made of good clour pine 
planed, on ono ^ido, 12 or li ft. long, 
4 in. wide h and >;g in. thick, supported 
by a base with bracts, as shown in 

Fig. 1. 

The base buisvwh should ba about 
^ ft. square, with the Sjottom btmrded 
; over to strengthen it ? and stoning or 
haga of *nnd Inid on It to weight it 
down and ate-ady Et. At the top a 0-In. 
atrip ia nailed to the back of the up- 
right, a fi shown at A s Fig. 4. This 
sfrongthena tbe projecting piece B 4 to 
which ia fastened a small pulley, C, tb 4 T,t 
carrEea tno line D , TSiC L lino OF caljlc 
' should be strung, fairly heavy, but 
easy running cord — a good trolling 
fiah-line ia about right. 



fable 


Moms 

Mifih 


r&tiibaiKi 


i Strike 
Foul b-s! ! 


[Strike 


Dctai]a af %hz Ttandjrd fljid ball f« Strik- 
ing and baiefnr tiaSdspiglt firm to the floor 



The weight the low^t end muy bf; 
either an iron bolt of u pieoo of loud cut 
or molded to a penr^FiliapE K and, when 
fastened to a Line that is Fully up- 
wound h bungs about 2 ft. from the 
ground. 



11* in striking rtie boll Id makn it - 
ncc^rxS hits on th« mrark-pd u pri [7 ht 


The bell tnuy he one from an old 
alarm-clock or the top of an old bicy^ 
cle bell. This- is fastened to the face 
of the FicoTB-board SC near the top, the 

stem coming nt one side of the lino, 

which must puss freely under the bell. 
First, the bracket extending from the 

stiuid&rd and supporting the striking 
arm Is made. The horizontal hoards 
are about 4 in. wide and 22 in. long; 
fastened. 42 in. from the ground to the 

standard with a reinforeLtiK piece of 
board at tho back end a similar piece 
connecting their forward ends. Two 

braces run diagonally up to the stan- 
dard and arc nailed to it. 

The striking arm is a piece of wood 
1 H in. long, ajj in, wide, and 1)4 
thick. Beginning a short way from 
cither center, its ends taper so that the 
last 2 in. of their length may be w hit- 
tied round to j$o into tho holes bored in 
two croquet balls. The bails may be 
held in a vise for boring the holes, and 

the holes should tot & driv* fit for the 

tapered stick. Glue should be applied 
before driving them in place- Doe of 
these balls serves ay a striktnj; ball, 
and ts shown at C f Fig. 3 . The ball G 

ii padded by placing strips of cloth or 

Cotton hatting around it and winding 
the whole with twine. 

The striking arm ahuft J is merely a 

2 -in. square of hard wood long enough 
to reach through the bracket hoordfl 
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uud afford a projfrctson aC either ^mi, 

shown. Tina projection should be 
of sufficient length at the striking arm 
end to permit the bulla to rotate with- 
out striking the bracket hoard. At 
the other end it ia tong enough lo place 
an Iron washer over it and lo drive a 
wire nail through the .shall to hold it in 
its houriiiHS. The bead of this nail 
Hherutd be removed. 

Of course, that pari of the shaft : 
passing through Iho bracket boards 
and within them IS made round, and 

the holes in the boards are bored large 
enough to permit the shaft Ln rotate 

freely but not loosely, Thew bearinga 

should be kept well greased. The 
ahaft engages the striking arm by a 

square hold cut through the center, A 

nail driven into the shaft from the 
edge of the striking arm secures these 
parts. 

The cable end is tacked to the shaft 
at one side, und so w ound that it will 
wind up when the striking bail is bit. 
This ball, if it dora not adjust itself 
must always be turned straight down- 
ward before it is baited again. 

Any number of players, equally 
divided to represent sides, Cuh play the 
game. A toss m made between the two 
captain* lo set who will have the .choice 

of ins or outs; the nuts stand aside 
until three men of the ins have retired 
themselves, as in the regular ga me; i 
then the outs take their turn at the bat.. 
It is well to have the bases marked 
out near the machine und the pkiyere 
take their places as the score is shown 
on the board, at each hit: that is, if 
the man at the bat hits so that the 

marker Hoes to 2-hase hit [Fig. 2) he 

at once takes his position Oh second 
base; if the neit man makes a 'J-bine 

hit he takes his place on second base, 
and the fust man steps home and 
scores a run; and ao on through the 

gaitio. In other words, tbs gams is 

played exactly the same as the regu- 
lation game, except that the machine 
is uaed to take the place of the pitcher 

and catcher, and as soon as the 
boys get used to hitting and scoring 
with the machine plenty of sport and 
also beneficial exerfi.ne will he the 

result, — A, P. Goodrich, 


An Eye -Bolt Made of a Piece of 

Sheet Metal 

N EYE-BOLT being needed in the 
construction of a small boat far 
from any place where one could be 
purchased, the workman mads one 
from a piece 




sheet metal was 
bent double in 

the exact cen- 
ter, and the 
ends again bent 


£ 




The metal bent to 
substitute ;:n eye bolt 


At right ungles to the double shank left 
by the first bending, A hole oF suffi- 
cient. size was then drilled in the ends 
for screws. — L. 33. Rgbisms. 
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Fvpttl&f Science Monthly, 
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New York* N- 

Genilcm£ 7 i ; 

Your ftius; J or/j r is &rii* fout 

that- hare netted NS almost 2,000 

■inquiries for mr agency propo* 
siiitin during the pastfozv months* 
TFc rrfrivr orders from U iu njc 
pi'rcenioge of thosu with whom 
your magazine has pin mi its itt 
t&urh- 

£li tiifdition to oitr ai\£nt adver- 
tisrmeftt. u'tr have been using one 
lituler the: hratfirig of "Adding, 
Machines'* to secure orders from 
general t fade. Most of the people 

that ore interested i*t this adver- 
tisement send their r/fliVtfrjr tilori%; 
and Of those that merely inquire, 
our folfmr-np succeeds in selling 

9 4>%, Our ids in your magazine 

ore so satisfactory t that we have 
decided to use them for everything 
fin which they cart he a p plied. 

Very respectfully yours i 

l . . J . L¥A 51 [M AN COAU^AN V. 
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Why You Should U#t Both Eyes 

When Shooting 

a 

T HERE ia h great deal of contention 

amon^ aboottrB. as lo whether it 

La better to shoot with one eye doaed 
or both eyes open. The diagram will 
prove that it ia beat to shoot with both 
eyes open, since, in using Out eye r 

there is 3omewh(Te in the range of 

vision u blind spot. 

Hold the diagram at arm's length., 

close one eye, look steadily at the cr&ss, 
then slowly draw the page toward your 
face. A position can be easily found 
where the bird in the picture will 
vanish. Open the closed eye and the 
bird will be clearly seen a a before. . 



Everybody has u blind, imd tiint 

may he where the aim should be 


This shows not only that there is a 
blind spot when one eye 13 used, hut 
that the blind a pot for both does not 
coincide. Therefore both eyes should 

bo used in shooting, so that the whole 

range of vision will be clear and distinct. 

Suppose that you are About to shoot 

at. a hire! thirty yards away., and shut 

one eye; you are blind covering a apace 

of several feet. If the bird flies through 
that blind spot he will fool you every 
time. Clay bird breakers and game 

hunters are learning to shoot with both 

eyes open to net the maximum efficiency 
for accurate ahootlhg. Because a 
moving target has to he led with the 

gun muasslc, it is a mighty easy thing for 

the w r ing shooter to lose his bird 

because the lead placed his target In 
his blind spot, -F. E. Bn [HUGH, 


Grinding Broken Hacksaw Teeth 

to Prevent Slipping 


H ACKSAW blades that have a few 

teeth broken out may he re- 
stored to usefulness without stripping 
the remaining teeth, by grinding the tap 

off the adjacent on each side of the 

broken section, and grinding three Or 
four teeth cm a slant extending from 
the bottom of the broken ones to the 

top of the ones that are whole. 

In grinding seiwb for speciul purposes, 
blades without any Bet are sometimeR 

required. Theao may be made from 
ebook blades by resting ehem flat on 
the emery-wheel and grinding the 
t£*th down to the level of the hody. 

Many workmen put the- blade in the 

ftiLinc for such work, but this lucrttfli 
the breakage. The blade should be 
taken out of Che frame and held in the 
hand, so that it is mow or less Fjelf- 

ad j Hating, Strained in & frame m for 
sawing, the tension is Buch that the jar 
of theemery grains striking it breaks the 
blade just a& il u hammer had struck it. 
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P&pidtiT JiScicTicv Jloutlily 

A Screw-Driver with Two 
Angle Blades 

a 

O NE of the moat handF &c rew- 

drivm lo have in one'a tool-bcix 
lr the ansie blade, which has three 

edjEtSr To jiiftke tt, tlruw out the pomt 



■^he three rrlgea of thin i<:ntYy- -driver btft-d-u 
make it adaptRbk for anv tiltal work 


quite widE, and. arind tliC etSsfs At an 
angle Qf 26 - de£. to the center line nf 

the screw-driver. 

When the side edtfci are used, the 
Length of the screw-driver make* a 
leverage lor starting or turning tight or 
daae fitting screws. — EmviN M. DAVIB, 


Weighing L^rge Articles in 

Instalments 


S ometimes one desires to weigh 

an article too heavy for the scale 
at hand, or too long to rest on the plat- 
lorm. In such cases, it lr p-nsgjhlc to 
rp.Hort to the trick oi' weighing first one 
Olid of t ht Hfticla and then the other- 


! In the illustration the entire weight of 
the sh^ft is supported ut the two 
points A and B, and if tliere were two 
sfLiks, one under each point r the com- 
bined amounts would equal the total 
weight of the atmfl. With one scale 
the ajiffit result esn be obtained, hy 
Weighing first one and then the other 
and adding together the two amounts. 
To obtain the greatest accuracy, it is 
necessary that the shaft reRt nti the 
tw’o A-ehaped supports. 1 ’he one UOt 
on the stale should be blocked up on a 
level with the scale platform i) r A 
chalk mark should be made on each 



Supporting. :n i artkEe thut it 
■rim he weighed cue end at a time 


end of the ahurtt where tt takes a bear- 
ing. One end should be weighed, and 
the amount recorded. The shaft 

should then he turned end for end, 

| and placed so that the ehalk marks 

Correspond with the bearings. The 
second weighing should he added to 
the first, and the tola! will be the cor- 
rect weight of the article, 

A freight-car may be weighed on a 
scale tiijit is too short or too light by 
weighing finst one aet of trucks aud 
then the other, — W P B, SAHfiENT + 
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Gutt&f'-SpOUt Directing Water 

into Two Trench 

F ARMERS in irrigated districts 

frequently experience difficulty m 

making water flew into two different- 

lateral trenches when t fie aupifly Is 

obtained from cne hydrant, Usually 
the soil under the spiff ot Is Washed 
away, and t ti-ir water, seeking the low- 
eat level* Ls soon flowing into one 
trench only, 

A Western ranchman has effectively 
solved this problem, and at the snene 
time has louud serviceable use for a 
lot of old tin gutter troughs which were 
discarded during recent repairs in his 
luiuse. The troughs, as illustrated, 
are cut into 3-ft, lengiha, a nd into 
the middle of each piece a semi-cir- 
eulur uheet of tin is soldered, The 
irrigation guide when completed is 
embedded in the earth, with the cen- 
tral tin member directly in I he center 
of the stream coming from the faucet. 
Obviously the flow of water is evenly 
divided and sent into the two trenches 



By ratam a i u division in the rUUcf- 
p\pc, water i* deflected! in two direttitmi 


as desired. The earth beneath the 
hydrant is protected from erosion. 
Another great advantage ol thsis simple 
device is that It permits alteration of 
the flow between the two trenches by 
merely moving the trough slightly in 

either direction, ~Joein Edwin Hoop. 


How to Prolong the Life of 
Flashlight Batteries- 

T HE life Of a flashlight buttery can 
be Increased Ef it is treated in the 
following manner. Ref ore ins tailing 
a new battery, take out. the individual 
colls and give them a coat of sodium 
fljhcate, or water-glass, us It £s com- 
monly culled. The entire cell should 
be cualed, with the exception of the 
brass cap on the carbon and the bot- 
toms. After drying, the battery may 
be reassembled and put into service. 
This treatment prevents the drying 
out that always shortens the life of 
dry 4411 b*— 1 Thomas W. Denson, 
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Hand-Book on Pat- 
ents is sent free on re- 
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A NEW game been dewed, 

Involving the o-ltl war Uctica 

ot catapulting, The device ia 

known m ft catapult, Instead of 

throwing bL oeluh- or arrows, rubber bulls 
are propelled distances ranging from 

2 to "5 ft.; and, instead of city walld, ft 

skeleton target lies flat on the ground. 

The target is usually placed by an 

opponenEi and is located ft l un unknown 
range, but within the limits of the 

catapult . 

The catapult has a moving Lever 
A (Fig. i) that ia hinged to the base 

H and a strong spring C to draw ft 
forward quickly. In the lover are 
cuplike bales in which a ball ia placed 

after the catapult has been eel,, And 


when the lever is. released it costs the 

ball forward. 

If the lever hay a full swing, it will 
cast the ball forward, but vary little 

upward, as shown Lel Fig. and, while 
the hall will be projected wilh con- 
siderable force* It will nut go so far. If 
the lever la stepped part way forward - 

the inclination of the lever will de- 
termine the direction the ball will 
take, usually at right angles to the 
lever, or will leave it at this angle, 
which is shown in Fig, 3, If the lever 
ia etopped far back, the ball will he 
Hipped up m the air, but will make lit- 
tle progress forward, as will he seen 
in Fig, 4u The Betting, therefore, that 
propels the hall for the greatest 



DctniOa of the pt*c= fni tlie nuking' oF the catapult «nd (he ports, 

rntti a diagram showing bpw the portion of thi Itver filTcCt] thf MU*Pt 
of tht h^U. When the tcvtf is vertical the bad ahoofa forward but not upward 
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distance will be with some frlevatlon 
but hot sufficient to waste energy in 

merely -getting height. It Is easy to 

understand why there are an many 
possjibiUEies of range in the game. 
There nre many combinations that 

may ho effected by the device. The 

lever may he drawn down to the last 

notch of the catch D (Fig. 1) P or it 

may a top at two other points or 
notches, giving varying tension* as a 
starter. As mentioned, the lever may 
be allowed its full awing to the vertical 
position, whore there is a permanent 
stop, or it may he stopped at several 
points by inserting a rod in She holes 
of the box. The holes are labeled 

& . Ft a ¥ H in Fig, 1. 

Oifiir Ccun^inaifons 

There Is another series of eonahina- 
ttona that may be used ;l s diatanee 
modi, tiers- The three packets shown 
in the lever { Fig. fr] have a varying 
effect from the longest to the shortest 
radius of the lever. The outer pocket, 
J, will cast the longest distance* be- 
cause its arc is greatest, and the inner 
OHC the shortest distance,, because its 

arc is smallest, These conditions 
make variations in the farmer combi- 
nations. For instance, if the Sever if? at 
full tension* the stop at F, and the 
ball placed at K r the cast will not be 
ao great as It would be if the ball were 
placed at / ; and m on. 

Another variation of conditions is 

Formed in the use of a hard and also 
hollow rubber ball. Three other 
conditions may be obtained by the 
elevation of the front end oF the cata- 
pult by means of a brick, Raise it to 
the height of a brick flat, on edge and 
on end. 

Much experimenting i* possible with 
all these combinations, and it is a good 
study for a boy. If records arc made 

of try-outs,, considerable calculations, 
may be made. In try-outs three casta 
Khould be made* the result-a added and 
divided hy three for the data record. 
If an operation is- faulty, it should not 
be counted, The try-outs? should all 

be recorded in good form for future 

reference, 

Tq QmrfFWfl! tire CaistpuH 

The base B f Fig, I x is 24 in, long, 
in. wide* and lj-j in. thick. The 
aide* are each IS in. long, S in. witje p 
and Ji In. thick. It m beat to cut 
away the base for the length of the 
aide picccit. as shown in Fig. G, for 
appearance, and the front ends of the 
sides rounded at the top on a Ijy-in. 
radius and the hack curve to florre- 
spend to the movement of the pro- 
pelling lever, which has a radius of 6 ki 

in. The center of the hack curve m on 

a line with the Upper side of the base 
and at the bottom end of the lever. 

The propelling lever A, Fig, 1, is IS 
in. long, 2M in. wide, and in. thick 

and is hinged to the base with a large 
strap or door hinge lesa than 2 in. wide- 
Tbe front face of the lever* when stand- 
ing an a vertical position, is K in. behind 
the front end. Three pockets 1 in, in 
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This re IS a Wonderful opportu- 
nity right now for hnj's w bo 1 i k i j 
electricity', Thousands of men 
from the electrical industry have 
gone into the service. But their 

vVprk must lie dohe+ Buys who aru 

a m biti ous an d w ill r rai n them sol ves 

in spare time cart step into good 
positions and gee experience that 

W] l| give then! a real Start toward 

fWCCe&S in life. Good salaries are 

offered with rapid proTnotion, 

For 27 years the International 
Correspondent# Schools have 
been training boys for success in 
electricity and over 200 other sub- 
jects. They will help you prepare 
right at home lot a position in the 
(ineof electrical work you like best 
— or in any other work that ap- 
peals to you. Thousands of boys* 
through I. C S, training, have 
stepped into fine jobs, but never 
were opportunities so great as now . 

Let the LC,5. help you, Choose 
the work you like best in the cou- 
pon belo'A r h then mark and mai! it 
today r This doesn't obligate you 
in the leasts and it wilt bring you 
in formation that may start you oia 
a successful career. This is your 
chance. Don't let it s-tlp by . M ark 
and mai l th is coupon n&w* 
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diameter are cut in its front Iub. 

These pockets should he 1-? in. deep. 

These may he bored with an ordinary 

bit, but it is belter Lo use a ^peon- 
hit, The renter of the first pocket IS 
1 T 4 itt- ftOm the Upper end,, the second! 
111 = n - from Che first, and the third 
1 }4 in. from the second. 

For the Cop of the box a piece of 
wood % in. thick and as wide aa the 
inside mea»urtm#nt of the box., for 



Th? catapult with Ehf QTTT\ drawn hart 

and the ball in place for tbrwsng it 

tfais catapult 7 in. long and 2l£ In. 

wide, Le fastened in 1 in. down from 

the upper edjses of the ride pieces and 
1 in. back from the frOlit end. Thia 
makes the lust stop lor the propelling 

lever, It also carries the spring. 

The spring is a very essential part 

of the device. It Is a 1-in. closet! 

spring 2^4 in „ long,, not including the 
Loops at the eod«, Such a spring can 
be purchased from : ; i hardware store. 
If it is difficult to obtain a spring just 
the right length, one may be made 
from h longer length by cutting it ofF 

and turning up ft loop at each end. 

The spring is shewn in Fig- 7, The 

attachment must he very secure. If 
eye-bolts, to showp in Fig. 8 r are used, 
there will be no future trouble- These 
are not always available^ and a large 
screw-eye may be used Instead. The 
forward bolt or screw-eye m located 1 
in. hack from the front etid ol the Upper 
piece in the box, and in the center 
len gthwise. The bolt ors? rew-eye in the 
lever is placed II In. from the lower end. 

Method i?/ Pn&durt 

Since the spring loop will not reach 
the eyes of the boll or senw, it must 
be stretched to hook in place. This is 
not easy to do. Make the attachment 
to the lever firsts and then loop ft Strong 
piece of cord on the other hook and 
draw it through the box. Full it to 
place, and with a screw-driver or other 
metal tool force the spring to one side, 
kinging it a little until (he hook start* 
into the eye, then release the cord. 

The sides of the box should be held 
together while boring the holes. This 
is done before they are nailed to the 
base. Be Careful to borE the hole in 
straight, that is K at right angles to the 
surface Of the board, boring 1 through 
both in one operation, if the holes 
ftrr- % an. in diameter, a J-^-in. pipe 
may be used for the stop- The pipe 
may be 6 in, long. The holes must be 
located so that they will be outride 
of the arc of the spring. To iw su re 
oE i! s make the locations 1J4 in. from 

lie 


Fupulur Scirrirr JIofi thtfj 

the Outride edge o£ the semi-circle on 
the ride pieces. 

The euteh utld release for the lever, 
when drawn d-nwn, muEt bp simple and. 
effective. The pull on the catch should 
be straight up from its hiPKe. A piece 
of soft -steel 7 in. long, f ^ in. wide, ami 
in. thick will he found very 
satisfactory. A hole Irtrge enough for 
an £d common nail Is drilled j ^ JU- 
from the lower end. and # similar OTIC 
H in. down from the upper end. The 
notches are ahovvn in Fig. *J. These 
can be filed into the metal, but a ejujeker 
way is to Use ft hack- saw. A wire and 
ring iFig. 10) aroused to pull the eftCCh 
back for the relea.*te n>f the lever. 

The Cftteh-bar is inserted in a slot 
thut may be made in the ha^e with ft 
cum paw aaw after some holes have 
been drilled its al nrlcrs, The holes 
must go all the way through, especiftlly 
Where Ehe catch-bar is inserted. A hole 
Is drilled in the side nf the h:tse to the 
■ riot where the hinge is located. To 
locate the enteh-bur, draw the propell- 
ing lever down to the base, then drftw 
a line across the hnse nt Khz md uf the 
lever, which ItHraLes the front edge of the 
catch-bar. This bar should stand in a 
vertical position when in use. There 
should be ft small met si bar projecting 

I * in. over the end of the propelling lever 

to make ft good HUrfuce lor the catch. 
The wood will not stand the wear, 

[V&tn U ft Ready /-pr Ute 

The device at this point is complete 
m far as caating the ball, but some 
curCloas person is apt to give the 
lever a hard knock If there arc no 
guards provided* The guards shown 
extend to the end of the lever P They 
are made of flat iron. It will require 



After the thnjw the arm itrnda 
in an upright position Agsin^t 

tin; ntttp placed ttiiOUgh the yidffl 

about G ft. of in. metal ! £ in. thick. 
Two hnlea In the rear and one in the 
front end are drilled for screws, and 
to have the heads flush with the sur- 
face they should he countersunk. The 
whole device will present a better 
appearance if it in well painted. 

The target may have an irregular 
form I Iks the walls, of a castle^ or 
it may be made up of three laths laid 
end to end; or u folding target may 
be made. One peruon can obtain 
amusement, but it 59 more Interesting 
to have an opponent whose business 
is to lay th# target ftt an unknown 
distance from the catapult and return 
the bulls to the operator. 
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Each turn consists ol three trials. 
To mike a score, the balls must- hit 

the target, frame included, before 

striking the ground or other object. 

The first hit counts 10, the second 5, 
,With another turn the target should 
be moved to a new location. The 
game consists of ten rounds for each 
side, not counting repeats. If more 
than one person plays on a side* they 

take turns. 


A Combined Knife -and Gouge 

for the Woodworker 

W HILE at a Western summer 
hotel* one member of a party 
wanted 3ome embroidery hoops*, and 




Tli* Hit oF the blade ia 
turned over and nhorpcTied 
no that the cut \r- made 
by drow'ng the knife 


an old Indian was induced to make the 
hoops. The hoops were made as 
ordered, hut it was the tool tbs Indian 
used to make them that excited in- 
terest. 

It wh a combined knife and gouge, 

made cut of a tbin-bladed kitchen 

knife that had been curved si the end 
and then bent over and sharpened 

all along the edge and around the 
bend. TIie knife La shown in Fig. 1, 

and the bent end tn Fig, 2. 
to use it La shown jn Fig, 3. 
of the cut is regulated by 

at which the knile Is held. 

Timber men use simitar tools lor 
marking lumber, and the Indian may 


The way 
The depth 
the angle 



Fig. 3.. IT n 'v to draw the kni.'e aver tti< 
h r i ft rd tn q.oi jp.M nut cm i make ll depniKsian 

have taken the idea from them. But 
the little knife he used was a most 
convenient tool and not difficult to 
mnke,— TtTUOlf Jenks. 


Hqw tn Make a Mat Surface 

on Aluminum 

■ 

f 1 ^0 impart to aluminum the appear- 

L &nce of mat silver, this simple 

method will be lound very satisfactory. 
After thoroughly cleaning the article, 

plunge it into a hot bath consisting 

of ft ten per -cent solution of CiHlsllc 
soda saturated with common salt. 
Permit it to remain in the prepared 

solution from 15 to 20 seconds, then 
wash and brush it. Place It In the 
solution afiJlin for half a minute, wash 
It, and dry it in aiwdufft. 
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T ockstein 


We Need You in Our Business 






Homo Patriotic Letter Came to 
he Deluged with Fine Business Offers 

hi Fresmo, Calif urciia, there is a 
wide-a wakey ognp ninn named Tnck- 
stein. Until recently, lie wore the 

blue-CTiiy uniform of (lie Post Office 
and delivered letters for l 1 nek Sam, 
He was ambitious, and he knew thuL 

to gut on he must not look for aid 

outside htnuelf but within. 

Hi. l had verv litlh |ime rind Tm; tv;i t, always 
v-cfv t jiriMl will'll hf uvn* tlimijprh uitTi his 
■aiyi wikIl JfeiL Tic fnimd a way — ^n>l ihu. My La 
open to jo j too. The first rrauk uf Jiis- new vl>" ■httu 
L lm le Mid 3?!?#1 iiirift e-T? men in mw «Jny — breuk- 

■illH y I T^UOnJe— ^ ijrtap' y lifinUpr I in bu i| InU’iifd D TIPW 
ir.iy l«i ■■hi <':.r Tver k 41 I ElirLr irrC'Jilr ill (iilr K-Kif E iLaV 
Trirlv.il -Jrl I iiihj llceil. 

Ami lTie- tic-scl reuulL mu it .it bnsmrf hii T*oord^ 
forrciki-nK <™t . h«.' Tias lind^ff^r a ft ft nfler Br-m rt«pcm» 
K-hlc- Ihipinw hnn-j'T M a Imh ionmnsf in ^lal-y- Sic 
t.un'h ■ I ■ i Hl-n L wt wlilfci lu S:i Lr 1 1n-y Will Hi kihhI. 
S>ytt v. I LIE hr ili-J 4AU Simple. J Lr StTlE 1 DjUpejn 
be l 1 1 ■_ one nc the b^Lcura ol Lh's poke- !’<<r 
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EMERSON COURSE 
IN PERSONAL EFFICIENCY 

What It Has Dane for Others It Can Do for You 
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REVIEW OF 
RE VIEWS CO. 

30 Hrviri; Place 
New V ark 

fwnil me ^urliriilnrE- r-lmui 
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fr*/ IW-jLl, “A ShfflT r.'uE lu 
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A-Jll! L ll 


B 5 B 


t ; B 5 P P P 


REVIEW OF REVIEWS CO. 


S» IRVrNC PLACE, 


HEW YOftS f den [m.i H-n . . 


■I ■ I Ib 


ELECTRICITY MADE SIMPLE 

A boolt iLe-irnd hi ucTirumLitltJ. LlmciV.. ^AauSii And 
::i:di, iHl-LMi3r.l:.-.^ SI W I'i.»ir jiijiJ. 

PofKjJar Seicfic^ Mnulhly, 225 W. El ■ St., New Tpi| 


ARMATURE AND MAGNET WINDING 

Bj Ilorjlm.:inn & Teiiiley 

A EkfLT-ufc^ry Ih k i L: tnr FJi-i-Lrlrbind. FuL I'i-H* . 1 1 _• J 
dLipruiUf. 5-1 .50 hk- 1 : M-iid. 

P-Dfiulji Sri-wir r- MmithJy, 225 W. 2&lh St., New Yo. p k 



Easy Way to Make Money 

Ppn't be Hirient to plod along ana imall salary. Hi Incfeow 
pcurfe-nt. Go in the tirv re|3;iii . n? b u s i n a pH make ^tiis -or PL-rwe 

:i itwt. On* nwa nimtr ?4.^ lb* fiflt OSJC Tie Ettttvtd EiIb OBtAt. Olhiri Bit IVHlki- 

Sni $35 m Jjiy and Irundireda. o# wiir-B^hf mpn- a wv mpHnf 520 D tc S^OP 
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Tire Repair Outfit* $70 
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e. A. SHALER CO- 21W Fourth Street, WAVPVN, WIS. 
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Combination 


T HE principal budding on a farm 
may be It combined 6pw r horse, 
and calf barn, ikb illustrated, It la 
laid out in the form -of a eSfOsa; not that 
this is | he moat- Mo- 
nomial] abapa to build, !* 

but it costs lesa -than 
separate buildings. /j LO \ 

other eoad — 1 


loaded on the wage nor spreader either 

111 the barn or outride. 

The mow floor plan shows how the 
■hay ia put down through chutes at 

points where it ia 
l:; ■ "j moat convenient for 

y" — v feeding all the 

^iljo y\ slock. The targe 

T ~a^ Tf grain»biri& have 

|\f I y ipouts in the cor- 

ear the ■wrings, 
It the grain 

be delivered 


There are 
reason a for this shape. 
Having &o much of his 
Work under one roof 

saves much labor for 
the farmer. In some 
States the dairy regu- 


mat 

close to where it is 
fed- it ia taken up 


TOU ARE □ ADLT If you 1 acfc 

BANUCMM^™ 

Tnti cannot attain busLoeas n* bch 
pmmincnceL Vp« arc barred Irgifl 
a Eucceaaful business mm ; irutn 
the leading professions. from well- 
paid tivil service jobs trom reaching 
and college entrance. In fact* ena- 
ptaWHil practicaUy all worth-while 
pusiLidiK demand High SkliooJ CraJn- 
lug. Vnu can't hope to succeed in 
Pie facti of this handicap,, But you 
can, rwnovic it. Let the American 
School help you. 


T^nk 


&IJL1 


arnLL 


lations will not allow tho 
young stock and horsej 
to be En the game room 
with the cows. The 

eroRs^hupe plan gives a 
three-in-one stable ar- 
rangement, bringing 
thorn together bo far as 
the chores ar-e concerned* 
but keeping them sepa- 
rate by merely closing 
the sliding doora. 

Whore u number of 
cows and aev-eral horses 
are kept, and there is 
young stock, this makes 
an ideal arrangement for 
housing them and for 

etoririR hay for feed. 

There ate driveways 
each way through the bwili and yet 

none of the space i& wasted. There are 

steel tracks to carry the enailage and 
the manure, which may be put in the 

yard by moans of the swing boom, or 


DUTCH OGKJES 


through the door 
the silos by using 


near 

a rope and the steel 
track. The large 
mows have no tim- 
bers in the way of 
handling the hay, 

either when filling 
them or in taking 
the hay out, JIS this 
is a plank truss barn. 

The large mow 
hold* no tons and 
the smaller ones -in 
tons each. By the 
covered jJHsaugeway 

the tenter of the 

mows may be reached 
even whan the large ones are full to 

the peek over the passage and grain- 
bins, aa well as over the tows. 

As there is only one way to enter 
the tnow through the feed-room of one 
tdlo., the upper part may be locked 
by fastening one door. There la a 

Water-tank In the horse stable, and 
water- buckets for the cows; and water 
may be piped to the stock pens- 

The track in the horse stable nine 
into the harness- roo m, and a carrier 
can be arranged on which the benvy 
harness may be hung and all shoved 
back out of the wav. - John Upton, 


i rain (.o'jnt, 
■LUl Jim bean 
Kf\ r t- Eeftdmtf pto- 
muid, 1J-11L fafikt 
E. IE H u.-'m! pi'jEi-, 

ll coven- aJ] euj> 


fi^HOrSL W.ll 1 1 1 1 I c I I L ya\ST 
Jia-i It wi alert nod e\H|xi.uh 


triHciiizui. 

jmi are 


FnSrni the :fi ts e. Ittwrft. ti> Uie 
eDtttLsJljr exujnLnad n nd cufclinL 


The eras a -shape bn. r . q|g 
advantage! for oinking 
a LunLL'i.1 jL'.L ion stuck hum 


9R&P P So Ibnt y i :'4 mav tee for 

IP fU| |l~ K 1 to 1 1 ik li haw rlwrcuH i 

W mwa it r » : I currralcre oiu tt±fit, 
. , ^ We inviie ynu ta 

like um il.-ic SUph StfiWl Cou ree- 

flr j-17 >Li3ur:,i: :i|: api^LaJizel tninJpri Ln ihc 
biJaw — Iw-rciEe decidlDE 1 wbtrlii>r 
pan wrtJfc tu ccruJniift, If *ze nut Chi it 
BaUtin it I'lHa arc not uut dm« « n t. Wa ateo- 
twteiy fitoranitt roii^/atUvn. (.hi Hiy| "basis 
owe Jr tn stnjralJ ta miKe iliia 1 CT t 
t-Tiech and mai\ Ehr Cijupoo NOW fgr(nH 
partDuilAraeitd Fiat 


■•b, lUrnolt 
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Renovating and Restoring Luster 1 

on Aluminum Ware 

D iscolorations may be r^ 

moved from aluminum wars and 
the original luster restored If the fol- 
lowing directions are carried out r 
Wash the di&colored pieces In a solu- 
tion composed Of 30 parts of bora^ dis- 
solved i u 100U parts of water, adding 


fl.jlIJinL; I '- 3 n I m r tit 
OHO U£«i^tcur 

3*! ■ ■ |.- ■ ■ ■ r ■ r 
Engine 


■ TT mi Iti j i.r .1 V 4 H(. Erypi 
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Pvpvltir Scicfttv MutTthhr 
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Finn. oT the Enow for sharing the hay 
ipnd. the Lorn t.un of the groi^-binK 

lift 


a few dropa of ammonla r atld then cfri r - 

ing them thoroughly. 
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A Simple Base for a Small 
Battery Lamp 

AS it is often desirable to use Bmall 

a\ battery lamps when no bane in 
procurable u temporary baa* can he 

easily and 
quickly made. 

Saw a com- 

mon spool in 

half, and ream 

OUt Lhc hole Uh- 
til it will thread 

in the bue of 

t he I a nip. A 
small screw Lti the aide of the spool 

serves aa one terminal, The other 

consists of a spiral wire extending up 

in the bottom of the hole and attached 
to a &cre^' in the opposite side of Lhe 
spool. The construction of thifl small 
battery lamp can b-e readily aeen In the 

illusmttton.— L. B. Robot vs. 



; w^cc. 


A apoo -3 end ia used far 
n m mature lnrr.p bn.'se 


Sliding Resistances Made in a 

Solution with Zinc Plate* 

I T is essential in some experiments to 

have a varying resistance in the 

electrical circuit by s gradual, con- 
tinuous process,, and not by steps. 

There are two convenient forms of 
sliding rcftistaneesp One it u long re- 
sistance wire stretched backward tmd 
forward across a square wooden frame, 
('outact can he made at any point by a 
suitable gliding binding-post. 

The other consists of a tall vertical 

cylinder of glass containing a con- 
centrated solution of sine sulphate, 
and having ns electrode* at the top 
;iijd bottom two zme plates, one of 
which Is movable up and down and 
can he hold nt any desired point by a 
suitable dump. — P eter J, M. Curre. 


dtps to Carry Pol kemnn’s Club 
on Motorcycle Handle-Bar 

A NEW YORK motorcycle polio*- 

man has invented a very useful 
device for holding his club on the 

handle-bar of his machine. The de- 



The dips un L 3 :u lum^LI:: twrr 
mutes n ranvesiieril pilnr-n for 
carrying the poticoiUfl 1 « dub 


vice consists of two clamps fastened 

to the arms of the handle-bar. The 
club Is easily slipped into the clips, 
and the spring in the metal holds it 

solidly in place. 

Th e club is in u Han rty pi aee, and can be 

taken up quickly whenever It as neces- 
sary to use the club.^- Peter P, Leu bo. 




Make Your Mind a File 


Not 


a Pile — Stop Forgetting 




mop. 

A pf-urr*'# IjFYm°4 
tLi SI r n.irv jihis i n f£rvt 


n- 


riiiry t 

t i‘pai if rtp iPMudfL if rfMf* 

filing UWii JpJjtf t hit iij^. 
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By Prof. Henry Dicktcn 

I £y-Ciii rr.iiid hlcC 
ji s^cnip |sfcu— > 

|i^i|Kd up v.kh a 

lot o£ uiivcbted, 
unclassified , wnin- 
dined facta? When 
v i j i j walk to ic- 
tnmilfr a nunc, 
plat nor date,, must 

ygiq Uran:?- 

tO inly jd I li km :t !, i j- 

up pile E^-k iTi?: * rt 
vain to loonEs the 
desired snfdliiiii- 
dun? And finally,. 

in Liiil JiLn.i^lli^aL i 
givtj it ufi? huio- 

monrd on any <*> 
on -ion to give fu^ts 
flairs — dw» 


cnnldoa ym I* ruWctM an 

aikilcnti: latch igcntly without naUi. 

immitant now 

Eo ti— c t?j tsc-n m^rs uppuiLunu than ?ie presest 
lu- CriJn Ik iTHnyiry i-nt I the [HihF nl I.in.-#r|-n. 
ILUIl. Tlrf Aiililirr T.m|j lhii Inkling to ht\fr bJm ta 


partec hL± ir_iU[iry *. *H|r-Lrm-. The nun nfi- r.; - .j mi 

h-'me DKfli UlIJ Lf Lining; bci-in-i: Lb—-. i i i r ^ ■ |[DD 1 


ler Lpiittlj Hit- ■_ I ti r 1 1 1 ! .= i.,r irchn I n! in: cruel i ons -fth*-a 
nr u i.-jrr >_c nr 
Dt 

rj:w mi iriq he mure I 
LtiiiiM-B i!'.,i _ i by w TuTcrE. 

■EvnW kTJiJi ra i-i-'-EfTT FX ]■ C 

wiu ii:i-:l a nlUUfn, iDi - 
CIMft :ii| cJ 

1 !pp UUnv-L LilliC. Wil.lE- 

Tvnrmjji L-t yju pDoJiJua, 
b^nd nnqrfnc Ldf^JiiuLiua. 

DTrK^N MEMCiRY 

TlLplm IQS 

UtLHlD 


and 

□bf mind Lccddo a hlrmk ? When tuuDdeg- 

y Lnl kd ujiii-a t oB|**h— do ywiFCii'k wil dly to 

callLCt your tbwpilita— utter a Ik-w cRrainon!- 
ptneo icnwrhi— *nd sit itnwn — tumuli mud? 
Wilbmt Memory, ait tfc kimdrige ixt tAc mvW 
Aivojuiifj wyrUkM. *\Slvp For&uint 1 * 

yp rtf mi fid it file — i nul il pilt^ 



l CAN MAKE veil u JiilSO Blf^TEJlATK 

ANU J-LJkC^lT.PJtOjy As A CARL- IKUE,\ VI LX 

—master of yoitr 
lui/uJl's ilium Le t .ii:i- 

i lJL.I L Li> J"b — i LL-1 uad uli 

a victim cl its dJ=.- 
ordurtddjetafla, hly 
nHaJSO of Mc:m>ry 

'Jr-jj’iluL' p^iCpclud 
hy ^0 ypura' ezi[ht- 
iejicc, iLt aini n ully 
i cf o r ji t sf d n-s I he 
mo=ttlioTi3!jg3i.pnic- 
if L-Til nud iianpU-it 

xv: Ilju uE ilx kind 
ck«w L-.Ii:jl E.Lil= pub- 
lic, My H-jftUup W 

Ihomugbly trains 

i mi'fti PH»TT:Lfrji lhe ITI f Em 0 f y lliat 

a ieiilffiiilk. you will bv Able to 

diis-jiy Li:i|iJL^,ii:liS, IdcJiB, nilpu*, /nets iiVi<{ 
jrf^menbf aodphnve i:icni rtiady a-t n n» 
raicwl'sFiqdct, 

1 1 d^-e I i?^j« 
r-Micenlmwon 

— ui-crcnunisi 
b C 1 f - CftH- 

,E« iflusimfn*, 


^EljIJ Kill pop LiE |L-[|d 
lui-.i iL I nr EliiiiimEnEh 
lr:m j F.larli iita T/hii h ■■! 

Pa. rci!.:.nly |i ajf m?m- 

OCLti alui CrVL-l i|H .' I Ki i-n 

1 c| pcrJcrliMt — mid ti h 1 ri 
vtiLli F’-iniartLnbly fi>«id 
EH.finfiu-i, ia hi i in -3 rl r 

Ph=DL tven !>■: Lti— . i '.iuQ 

r- 10 mlmUM ^iil/ p 
Snd 1 will nuke yimr 
"|: J DLl iiillLllll-k tUr 
D>.d ind«s r 1r- . ::i whu-h 



The fffrtmn f r.jJ ™ i'bJ 
il 21 IllII u»d tt*4 iH D.rrPAT- 
.inii'Lj’iV rlf. 



y:iM C- 4 D in’LiTiil j m-Lvi fai,’W, Eqtiiei, iirtnit- Ike*!, ir- 
pj-^iiL?. J^nr PH/rtHrj-- LM y.'U Ld.lH+THhXJMj' U All 

JLH'dr j 1 ] L'JI UnVJ, 

^PraildtfER us, •‘BOW TOfiflAf IN FilBLiC'j 1 

Ti.li to }i|Tf. I ! 2 i nr Is 1 j|. Irxlcil. Ei.llly lniUCji 

b:-j t Li t \y ijficcil j.t SJ-Hetr In cviry r .ic dcii r 
Ti'htl tlifuJU, Till.: bwk 
will Lr,, in y-.'i to Uiink i;u 
y«jr Tccl — eel ji uni' - 

EaIP drulif, ^:>: i. .,l..y r.iid. 

2 >inmiL^J 3 |ily. v.-Li :a. r Uk- 
in^ 1 o -emt ptrimi vf a, 

tfamd. 

GET \LY BOOK OS 
H, UuW Tujtt; MEMBER" 

JutilJj pcnil ynur LL.jrn.4 ±nJ 
iddrcvH il a I±.C! €'<.■ U j -j 1 1 LiP 
'jLlI lOp- Lhln EC^-J-fkjtfc 
I will j.i^i wnd you. 
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How to Make a Half -Model Battleship 

Plans and the way of cutting out the blocks 
to make a re lief half-model battleship 


By Joseph Brinker 


H ERE you are, beya- The Ellua- 
Eraticms. wiU ^ive you all the in- 
formation you need to know how to 
muku a half mmlfl of emu of Lhu itiok-I. 
modern battleships. AIL that you will 
need are ivoori eiue, paint, some tools, 

and a desire to have a model that will 
be an excellent ornamfint for your d-pn* 

When you read of the patrol work 

Uncle £>am*B great nverseaa fleet ia 
periormmjr in the North Sea, and <rf 


aomewhab similar to those ueed in our 
navy. This f & u ot an ex copy oF the 

United States ahipji, yinoc th^ plans of 

all na vy veauela muab be kepi beeret bo 
that enemies may not obtain any in- 
formation ihut vili be of sasi stance to 

them. Nevertheless, the bn ut shown 
is modern in every respect, Formed to 
give great spuud, and lung enough to 
give the necessary displacement for 
carrying the lar^esE £im buttery now 
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perhaps eome bis ae& battle which 
our sailors and iho&c of the Allied 
navies staged sometime before the 
K wiser Ekcknowledged that he -.v as 

beaten for good, think how proud 

you will be if you can sbow your friends 
n fine model of the type oF super- 
dreadnuught which played the most 
important part in the fight. 

The UL list rations ehow a super- 
dreadnaught of tht battlo-eruiser type. 


afioat a twelve 14- to lti-im guns, Iht&e 
each in four turrets located on the 
ship's center-lino, two forward and 
two af i. 

The portion of the basket -maol^ 
the conning-lower, and th^ snaoke- 
stackfF are together with the 

position of the secondary battery be- 
low fho irtaiin-dork and the contour of a 

typECsf how and stern, with the loca- 
tion of two of the iour propel- 


CardtKNpr^J cut frurp tli« CTTMa afluticjfti, an aJtffwn cm the next page, art; Lucd to shape 

iIlc htcck of «ood: indicating the method of sawing and cutting waste material 
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ciC Gr-numc ARM 


Manner uf scycl-uJ pioLLH ijI' wi xxl 'o- 

SjCtlicr Lu jtlllIzc u Liltri? block for the model 

high. This ei te fcCLflblCa thfi maker to 
embelliah the boat with miniature 
(fun& ( anchora* flaga, and oven life™ 

boats if denied. 

The model is made of pine, since 
that is the cheapest and easiest to work 

zJPxrQMftirlm 


Fnoflt 


Picty^y^ire 

d fir 


Size -of the bus* for mounting the nwdd and 
Hie way the ^ J ires arc jsttoched for hanfitpg it 


witii. It is glu-Bil together aa indicated 
to form a solid block,, out of which the 
shape ia cut with a chisel, and then 
smoothed with sandpaper. 

To be made realistic, the portion 

under the water-line may he painted a 
bright red arid all above the water-line 
war gray. 
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mife^ iivyIhh, jldpmli vmW. if if 

J. L. IILLHKK k an.. p Hmm a.. r*cv iWk 


1#I§ 


Build Your Own 

Grandfathers Clock 

with owr help 


We luriuli 14 k pO-'i*. 
iAinf rUTCriU uulriK- 
Lhi*. Huy l-Scmwii. dimt 
x • , : !.ii und pen bJu-T-lrafl. 
i n r prt a i i. h; I , krV 

Yuu 1 11 iJkr *■ Una 
j* I d i fi [ iri.Jtic 
yt*f ir™=U. 

Wi-fci 


Aii fm illiid t her Ha 

CLOCK COMPANY 

Si. 


Genuine Armstrong Stocks nod Di 

JNieM r-nir a JA ro-irr JCif 7 


“DON'T SHOUT” 

""I lndf VrM. 1 CWi 1»W paw u w-r U 
41 .rivr.rzy. 'I i-.'P?" i Lh 

THE MijifiLEY NICHE 

Ik m pair ■-. ITW **H frTM. bfJE 
tlKj,- OH . iieJ=Ji. | W..JH 
rmC know I Fudlhrm in mr kT. 
t 4 |ly iKii I hrjr ail rip”. 

'■’Ll*- Marl* y F hu-Hc ’ 
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lers which drive the vessel at a speed 
of close tn twenty-five knots an hour, 
111 general, the mode] is Sb ill. 
over all, about 4 l-i in. wide, and about 
10 in. high from the bottom of the ke*l 
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tF-iiscdw 


must be 


The hdack oF wcci or. it is markcl with [n- 
calicgti figura and tlb? Cflndboand forms 

to the top of the amokeatacks. It 
gives a taru.'C form of hall of the ship, 
and should be mounted on a painted 
backboard about SO in, i&m? and 13 in. 


tlbiimn In olnniat wwl^ time?. M 
If WlH-lin? OMHI ILHAPJNI AUTO* 

HATIO TM-mwiTTEn, 

■ •Hi IMriE PfliHr, ij idd hiu 
. THIiUr-M bl UTT Vpxmlg Jiial ikm ■■. 

ammm m co, 
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Arithmetic of EToctf icity-™A priKtual IjfL'J- 

ti hi or electrical carculations nf all kincLs- 
nvi.ic+d to a perks &T *dlc^ .f>o T'stMdTJ. 
Popular ScLtitce Monthly, J3f| West- yjlli St.,. 
New York. 


Print Y our Own. 

cnTd", circalan , IiticLs, t.-.ir ; :r. -i 3 , v . n 

iwifc, T.^.-'r, ]' J.-.H Bl Urvr ITJ 1 Jr.l. 

tSk'KSihllH lSjJ U.br. 

H.U .ILL OUT 1_1 V . Put (or 
it- It In h&-n limn Wip I.ipL 
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Hih^. ju. n e. Fnnb fcx ■■lli'-rn.. 
IllCi f ■ I E I l> |T f.iin.wj 
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When 
Come Across 


Yo ur machines liaven l 
biains to develop the ca- 
pacity that is in thern^ hut 
a Veeder Counter supplies 

of watchful 


a sort 

gefice which makes them 
produce to their utmost 

A Vet der allows no idling or 
marking- Umt; it marks up the 
proper production-rate for a 
machine and remains to watch 
out that nothing less god! 

A Veeder registers results as 
expressed in output,, and that 
is why you can tell the prat« 
tical value of a machine, and 
the most productive use of a 
machine, by the records of 


COUNTERS 

The small Revolution Counter be- 
low raters one for a revolution of 

h ikiii., TKDrding 
fe madune opera- 
tion. TLt ii.rcbj.n- 
h rr. :if tShii counter 
■h Lll iLand a. very 
hij^i Mte of 
m+|ciii| itCiJWci»U 
J v tuittbk k'r 

41k n v types p- f 

sen ill miehihci,. 

Mid imit BiJppVs- 

blc trn HLpsnmin- 

t?E wtrtk, Will ^uljtr^c: if run backward. 


The Set-Back Rotary Ratchet 

Counter betow is fiir larger machines, 

luch as- punrli pres-sts and r ■ ■ « t . ■ . - a t o i ti p i n -g 
machines-, ^nerr a reripracatlng rriovenn^nt 
mMh i'n. op-era :i an. Registen <« -wch 
ihiEjw of the Jev«r P ind ?-st* K-arL. tn xerc 9iy 
lufntnft knot one* ruui>J- Sup(iU«l with 
fron-j few iu to a* rwjtilrftL 

Price. Wilt feu? fiRurr-uLecIl. $IQ. (PuhjHt 
tn diKnunt). Equipped wlIIl Sotk and keys 
to prevent tnmpmna by nisvhinr opcr-i5.ojl, 
% 1 .50 t*1-r*- 


TUtfie'i t CuaTriri jwt Jiiltrf 

/nr the mddiunt y4>k AoPp M miW. If 

flj mi Mtfwn fmt y*u'\f find if la 

t&i Vt&kr bvrktdt. It ri'k fin ceps* 

The Veeder 

44 Sargcint St, 
















FOR THE MAN 
WHO CARRIES 

TOOLS 



This Handsome, Substantia] 

Harnes^Leather TOOL BAG 

Combine Elm hjhhI 'iriLLiii- iif ilir t.i : i.m * >n:-Sfi- 

i ii taichtr b.L^H. Sli ■lEiicly bul*i In r inius.], yu^r. 
TV.ii int if thn* sjly nnd iniUdud. IL.i^ixuand 
I i hialdrr, iund Jtnm umli ih milder iccnp 'a ii pad. 

, j l iilil;IiEv KikkI :il| ainl|™| l-iHi| b-lE. &S mtrP T^nC'nj 
lr> 'III L I K -Fi I ra s ■ ! 1 1 ■ 4 Cis J4 x K ehl-Im'r. Hi •■•il Li ii he] In 
Vthjt diiaJcr ,■ :U liuiit ■■ n Lhn air-ulm- KI.E1K EuJ Ixijt, 
or write =_s. 

<lll:r Mil! 4 l rs'lCi-il Ti'hiI ('uChIivj 
ShHC y ■ 1 i. I\>> L L>. 1 ! d on K-r- jUi »L. 

MATHIAS MEIN Sl SONS, Mira, Canal Ste 3, t hica^ 




b .'4 IDCTllJ -El K LrU:d OJ TWf 4 nfiS-?u] « Qtefc 1 1 M linvftPafiT. 
Aitf"w r rtii occrKti Fru mTrlpm>.*Dt. | ■ i !*■•:■* UnW a?.- 

Il'iiI 1 a Ti itijI &*■ min hrlp. Kr.«nj ! 1 1 i -nwriiTH .vii rli^rlng 


* 1 ™ tc $150 Ever ft 


Pr#fii Every SWamili 

Vcu «:in make bdf pcviiti 




1 1 15 1 h. r np.oTHitJia comhvhwy 

P«« -Sli Tr^fi Ohm 



I OJ J‘i[i'iL-liLiiipJ^ 71 nj T-wl 
Mnkeri. Tmiic Tic I E r r ^ 
-■‘VenMfll stjlK. UunE" 
iitpH wt nr.d co v e-t«L = 

MU fur hiKikl-r 

"Bi.Ht fvr Stwrfcm." 

Tbe PiQioJ Lumber Co. 

jwinl.un r Ohic. 


Tool Ca ses 

1 1 1 I I 



nl. Hi^ f-i kvi+iL 

jrritals- Mrrl B ilriji fl iifi 

V. L~cril MBi HI 


C-iIp 


Bartlett Snip* J2.40 Id $5.50 
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■fiH i -Ti I hr Mlbri 
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Index for Fluting Columns on a Shaping Machine 


n^HE fluting ot hending; 0 i & column 

J or a table Leg is apparently a 
simple piece ol work, but LtrequireH-a de- 
vice like this to -do it economically and 

accurately. Work of this sort in usually 
dune on a shaper, anti an index similar 
tq the CPC illustrated [a a necessity 
in a shop that do eh, miscel laueou* work. 

Ths bjise A may be made In any 




An "hesd fermountaGfiOis a flutkiR ma- 

chipf ftiatiifl-Ort thc-L-iTCTiinFErenj^ 


inaianee, n plate with twenty-four 

stores nr saw kerfi in Its edge will irideK 
any column that requires in Us dr- 

Cumlerence2 p ^4, 6, 0, 12., or ad flutes, 
The square hole in the renter of the 
plate fits cfoaely (JfV the square end (> 
ef the plug R r which carries the index 
plute and turns in the hole S in 
the traveler block us the column is 
turned. It may be made to work 
easily by was! ng it , The spur center 
.4/ of th& plug and the tpurs T on the 
face oi the plate should he ronde of 
hea\y screws turned In, and the 
center spur M must he filed to a 
*"harp point and the spun* T filed 

somewhat like an awl point. 

The metal waaher at V will per- 
miLthe Index plate to- turn easily 
by reducing friction, which causes 
the plate to jump when it is moved 
forward for the next cut. The hack 
Of the index plute h the face of the 
traveler block and the washer tnay 
also be waxed to reduce friction. 
When the column is g^t in phiCQ 
between the gerew r center G and the 
plate center M , It and the plate 
may be turned by hand- 

The piece U may be screwed on 
the side of the traveler flush with the 


length, but fl ft. wall allow a column 
4J-if ft, lon£ to he handled between 

Centers. 1 1 should be m ade of Rtr a]ght p 
well wasenpd wood cut J.wjiy at 
B to permit the shaper head to run 
close to the edge oi the base. The 

hoad of the index C couslste of a 

tiireuded block mortised into the base 
and pinned, as shown at D„ It is. 
plain that the fow^r the center ot the 
column and the lower the cutter is &et 
on the head., the less vibration there will 

be on the work and the results will bo 
more sulMaCtOty ; but the capacity of 
the index w’ill be greater if there are two 
centers instead of one, 50 that columns 
of different di a meters can be fluted. 

The screw -at E should be not less 
than 1 in. in diameter, or it may not he 
rlsid ii it projects more than 2 in. from 
the hexd to reach the column at F + 

A stout spur center at G may be made 
by turning in a screw and filing it to u 
point. If the screw E is loose enough 
to turn easily, it may turn back as the 

work proceed*; but this may he pre- 
vented by boring a hole at If and 
driving in a w-edge-shaped pin r so that 
it w’ill bear on the screw. 

The essential mechanism of the de- 
vice is the traveler j t which slides in' 

the groove Ii of the base and lb ad- 
justable to diEtererit lengths. It is 

held in place with pins at L r The spur 

center flJ" must exactly coincide with 
that of the head. The inclispe usable 
part of the ihdex la the plate ,Y, which 
consists of a piece of bard wood, Or, 

better still, hl piece of veneer. The 

edges must he scored with slots apacod 
s-nmrately on the Outride as at O, 

A plate may he made for each num- 
ber oE cuts detained, regardless of the 
diameter of the Column, but One may 
1>C used for different spacings. For 


face, and scored at a point thrtt coin- 
cides horizontally with the center of the 
plug A/. The scorei G in the edge of 
the indes plate and the scores V in the 
piece U sliould be tnude with the same 
saw to insura a uniform width to re- 
ceive the feather W r ^hicll acta as u 
Jock to hold the plate rigidly while the 
knives are cutting. The feather H F 
should be bled, slightly wedge-shaped 
to fit the scores closely. Dy turning 
the index piate jV until n score in Its 
edge coincide* w ith score V and in- 
serting the feather IF, the column wiil 
be held firmly w ! hile the shaper Ir doing 
its work. When the flutes in the 
column are cut, they will Si* as accu- 
rately placed as are the score?, on the 
ed^e of the indes plate, and i^ny in :w> 



Hotv the worlt it. mounted cn tlie ma- 
chine and in the inder hend for fluting 


curacy in the plate scores will be in- 
creased or decreased aa the column la 
larger or smaller than 1 lie index plate. 

The bottom of ike tenon of the 
traveler V should be sawvkerfed S3 at 
X r and these filled length wise with a. 
tongue, glued to prevent the wood 

from pulline out hy the draw of the 
pins L„ The holes in tho tenon to 
receive the pin* L should bo bored 

ilightly higher than the holea iti th& 

hase, to dr«wr the shoulder of the tra- 
veler into close contact with the top 
of the index. CHARLES A. KtNO. 
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These Are The Hours That Count 



OS T of your time is mortgaged to work, meals and sleep. But the hours 
after supper are yours ^ and your whole future depends oil how you spend 
them. You can fritter them away on profitless pleasure, or you can make those 
hours bring you position, money, power, real success in life. 

In these days, when men are being called to the colors from office, store, shop and factory, 
important places must be filled quickly and the boss wants trained men to fill them. You men 
of middie age, you who are too young, you who for one reason or another cannot go, this is 
your chance to serve your employer and your country and at the same time win promotion and 
a salary that will mean more comforts and happiness for those dependent on you. 

There's a big job waiting for you — in your present work, or any line you choose. Get ready 
for it! You can do it without losing a minute from work, or a wink of sleep, without hurry- 
ing a single meal, and w r ith plenty of time left for recreation. You can do it in one hour after 
supper each night, right at home,, through the International Correspondence Schools, 


Yes — You Can Win Success in an Hour a Day 


Hundreds of thousands have proved it. 'The designer of the Packard “Twin-Six" and hun- 
dreds of other Engineers climbed to success through I. C. S. help. The builder of the great 
Equitable Budding, and hundreds of Architects and Contractors won their way to the top 

through I, C. 5, spa re- time study. Many of this country's foremost Advertising and Sides 

Managers prepared for their present positions in spare hours under L C. S, instruction. 


Fot 27 years men in olftct*, .stoics, sho ps, mines. railroads, an. (hi Aim]/ aft d Navy — in every imt= pf technical 


and commercial work— have bwn winninR promotion 
and muieasusd valarta slirwigh the I. C, & Over 
ICHQ.OQW rata aie petting ready right vtw in the L C. S. 
way for the bigger jobs ahead. 

Your Chance la Here! 

No matter where you li ve, the 1, C. will come 
to y-ftf. No matter what your handicaps, w Tww small 
your msana, we have a plan to meet your ciiaim- 
sranccA. No matter ho w limited, your previous educa- 
tion, the simply written, wonderfully illustrated LC.Sl 
textbooks make it easy to learn. No- mttttf what 
career you may choose, jaotne one of the 280 I- C, b. 
Courses will surely ami jobi fufeds. 


Make Your Start Now! 

When ever, thing has besn made easy for you — 
when one hour a day spent with (he I. C_£„ in the 
quiet of your own home will frnnR you a bigger income, 
more comfnrcj, more pleasures, all that success means 
— ran you afford to let another aiogj* priceless hour of 
spare time go to waste? Make your start right now! 
This r9 all we ask : Without cost, without obligating 
yourself in any way, put it up to u$ tQ prove how we 
can help you. Just mark and mail this coupon.. 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 

POX Tfll&p SCRANTON, PA. 
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bdh iftfHP — otar- 
Fett Precision 
Tools have been 
building their 

reputation as thr 

leaders amon^ 

fine 


roeadsiLTinE 
mrt nimenta. 
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skilled m Kbanici., 


vrmirr 

< »li per ■ . divider], 

R*K'r«, Ifcrt*. iqimu. 
eic., er.ie-v tbii ilis- 
rinictr. e rr:u:lBhi>T| r 


A-iLuriiU ir.c-i • nr 
ihr instrument* — 
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"£t jPEsitL 1 ' tin 
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Ri-n’n-i'.- Idle Llie n:L^;i] twavr 
fr-rwri the globe without 
breaking L I j E g 1 B l 

Milking Vaasa Out of 

Electric Li^ht Bulbs 

\ 7ASE3 that are Loth 
' dMOFit Eve and useful 
may be made from 
burned- out electric-light 
bulbs. Take a burned- 

out bulb and. hold the 
metal part of it ih a 
flame. After u few mo- 
ments turn Liu? metal 
screw Cap with pliers 
until it cornea off. Then 
break the wires holding 
the two parts toffethc-r. 
Pile through the top 
crown holding the glass 
rod and sis filaments. 
Then break oil the erdwn 
and lake out the rod. 

Make a stand for The 
bulh out of br im or iron 
atrips J-lfl in. thick and 
1-1 in. wide- Thh nan 
bending the strips Into 


Filing, Lkmugh thf 
■— *_■ v , . l bolding the glussi 
rad in-l its Ii!;i:nrii1:i 


An nttmcciv-n v ;i ■: t- 
fiLlpd. with flawEn 



A mDuntiiLg snitdu 

of rnrta.1 3lri|*3 


be done by 
any desired 
shape, eunb as the one shewn here, with 
a pair oF flat-nosed pliers. — E. Bsue h 


mg the sponge or dough 
3i L the proper temperature 
'■■fiscEift the time required* For 

the substance to rise. 

Such a box can be ingjin 
from a dry goods packsng- 
ho.-Lr A convenient Else is 

Jlj in. square and 2\l in. high. 
About 10 in. from the bottom 
of the box is pEaced a shelf 
made of slat:* and strip* of 

wood on cloata fastened to 
the esdes of the bos, A 
second dhelf is placed 4 in. 

above the lower one. The 
shelves can be removed, when 
cleaning the box, Below the 
Lower shelf a sheet oF galvan- 
ized iron slightly wirier than 

the shelf is inserted. It is 



curved in order to make it 
slip in and stEiy securely. 
This prevents scorching of 
the lower shelf when a lamp 
H placed below, and it also 
helps to distribute the heat 
The door in hinged, and 
with a thumb-latch or a 


HoW to Construct a Sponge -Box 

or Sre&d-Raificr 

A SPONGE-BOX or bread-raiser is 
a temperature equaliser for the 
housekeeper who finds 1 Vi £■* fluctuating 
heat- and colri waves an aggravating 
circumstance in snaking brciwL Bold- 


evenly. 
fastened 
honk and staple. 

A number oF small bnle^ are bored 
In the lower and upper partd of the 
sides and In the lop of the box to pro- 
mote the circulation of asr. A OO'rk, 
which has been bored through the 
center to admit a straight thermometer, 
is inserted in one of the holes in the 
top Of the box, A Fahrenheit chemical 
thermometer Hint retfixeers as high aa 
100 deg. can be used. 

To avoid danger of fire, the box 




The interior of thp hnf-Pd TftiiCf. iJiowine tht location Of LIm Jiebci and 
the bmp r The v.\"rkLnK jd otj s with drtnii;. fnr Jinnkiiin llir- t»~i c $| home 

lii 


























January, JflJl? 

□houhi be lined with asbeatoti or Lin 

when a keroEtme lamp i& used for h-pal- 

ing the box, If an electric light is used, 

the lining \s unnecessary. A lfi c.p. 

light will heat the box amply. A amall 

and inexpensive night lamp is placed 
in the SjOK, and a ehtlbw pan r>f water 
:ia placed, on the lower shelf, Rothatthp 

*ir in the box mil be kept moist, 

Thu bowl of sjpdnge Or panh of dough 
are placed on the- upper shelf. The 
temperature of the box should bo kepi 

as near KU deg. as possible when the 

bread is being made in the quick way. 

If a sponge is set overnight, the tem- 
perature shou Ed be kept at S5 to TO 

deg, until the dough is made in the 
morning, after which the temperature" 
may be increased to deg. The 
temperature in the box may be varied 
by raising or lowering the flame of 
the lamp, or hy changing the tempera- 
tures df the water in the shallow pan, 
— S. R. WlNTEItS. 


How to Keep a Miter*Box 

from Warping 

S HRINKAGE of the sides of s 

miter-box does not affect its ac- 
curacy, hut the shrinkage of the bot- 
tom wall throw out of line the cite in 
the side*, and render the box worthless 
lor accurate work,. The illustration 
shows a simple and infallible means of 
preventing! Or rather counteract ing, 
this shrinkage. It consists, in, effect! 
in splitting the miter-box longitudinal- 
ly through the bottom and connecting 
the halves by transverse pins fixed to 
the box only at the extremities.. 

In practice this result is aceom^ 
pi i shed by using two pieces of heavy 



A Espli.IL base with cross-pins to pre- 
vent iht rr.i ti-r-he.x from w.irpinp. 


material for the bottom, the combined 
width of which should be J>j in, less 
than the desired width of the box. 
These pieces should be carefully jointed 
and squared ail around and the side 

pieces nailed on, Flaec the halves to- 
gether On the work-bench, adjurt 
them carefully, and clamp them firmly 
together. Bore a Jj- or J ..-in, hole 
through the aides and the bottom at 
each end of the box. Insert a dowel, 
which should give A very light drive 
fit, in each hole, and drive a nail 
through each end of each dowol. 

This arrangement holds the sides 
of the miter-bos in the same relative 

position! and permits uny amount of 
lateral movement of the bottom under 
changing atmospheric condition?. 

[f good material is used for the bot- 
tom and a good Job done r it wilt pay 
to go farther by screwing the sides on 
instead of hailing them,, thus making 

them easily removable when they be- 

come worn,- -H enry 3jnon\ 
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When the Blueprint Calk 

for Close Limits 

V. + •■?«• 

— the best tool made is rjpqe too ^hkJ 

for s lie mechanic who values his 

reputation. Mon whose every 

act fi-f .*i working day id dedicated Lrt 
pivcistuEi find in 


Ha*pe 


MACHINiSTS' TOOLS 


ie- 


the accuracy and pe 
quircd to match their skill. 

The final pri-jof of the rplkiliility of 

thc^c world -fudcsnied tool* Is n nested 
bv three generatioRft nrf skilLfl me 
di.uiiics. 

JlVilV Today jfor raffliflj Ntr, (3 

tSud lifting cmr cmiapkli - “iiiC 
, ,t itupls, ic m I .fisi- iintch 

3 M .,[i,T.iL i.f V-lllfr to 1 he in.n-li3ns-.lj 


Brown & Sharpe Mfg. Co. 

rROVIOtNCE, K. I, 0, 5. A. 


RAW l^-44B^C^ttei=r 


1 - 



ASBESTO S 


ELECTRICITY MADE SIMPLE 

I ’jJI LTrJ ITrlrrUM-.ilNe. j| <# IV% 11 V.fr!. 


nsih .it., n» Tlhi 


We ;ltu tidiwn ^nd si .i pix tr- u£ Liudu 
in ;liis- cjudficlty- V.'l noiduco dll grodus nku-iM 

uwLd rum- ud Hell asbl&TOS MINES, in 

Cunodn. V, ' !_■ jjfhi rand fibres. 3 put va c i b , 
wcav* rkh the. and male is nil sktIs n£ AsLksUij 
product*, 

Far anythin}; WU want ns Asbestos, turn to 

ME A S B EV' A MATTJSON tllHlpANV 
D»pt.i-4.AMB'LFR. PIMNA . B.-5 A. 

Dwnol St 1113 world’* tnr®o*t A*b«i.feo» Minci. 



Bailey Iron Planes 

■“ BitUuy ,p Itvii ] 3 lanus ha VC bCCfl In itK* (w 
marly nil],' ;.h,iH 3. anU fine she rccrflmMrrl 

rfaiidard. tor Plane* of 4-W* type, 

whilr rttaJulut ill eIil 'srlfliiul feiiuro?. no ny raJ- 
%Ltbl< iinproves^nu In raonrurilwH l>w® .i*rtH 
Jrffia iIte^ M=«.i OnfarShr fl wwi mp,i*ri*.ti j oj l±» 
tjPrij v.--i-rk - u.iu-Iiil:- arc iuh.iL lii IJkIjP imiiilLii'luiv. 

Al u'a. w iiisut tbafc voair ende-r Ijr- fiilfd '>v\ i li 
Pinnw maiH-r- by THE STAM.EV RULE & 
LEVEL CO., wliUih enny .nil In tivrni a 
LrUAJtANTEE biurkrd by a Cnmpuiy llial 
J l'i ■- Ixm'd ruLinufaLturjiiK t'irpvnM.'rs" Linil 
\i i-i tinnic-* - e ■ 1 1 :■ I far aver tiu.lt a c£nE.uryj 

h'vr Sttlf ity *Ii! Rordwar* Dealers 


STAtlLlY RULE & Levxu CD 
pt*irf hmHL CdmMl U.5.A 








GET A 

"KERO-Oir 


VGINE 


MONEY 

BACK 

ifncitsaljtlied frn 

B.iy 


H*V« Mora Pa 

Do your easier 

— Get a better engiiua 
-•At led cwl- Make 
more muuey — Save 
mere fUd-'liwnsdinta 

Shipment Direct from Factory—Kc 
long waiting— Five-Year Guarantee 
Deal DJtwt— Huhdreda of Kngin™ 
-2 tv 31 H-P,-all Btyla-fU»^t& 
Ship— Suit yourself as to terms — 
Caah’—or Payments — or 

NO MONEY 3 CBCUS 


DOWN 


book, 


in J 


□ □ ge F.n r ‘ - 

you n-11 ftboiit cnginca ftod 
fuelSp and why I can Bell a better 
engine at whole&ale factory price, 

I tli[p twicrjTTlwTi! In tins LTJ 3 -. ■— vtj n rfc n soft? 

■iiill.vtTT — PIT# JT0IJ its to $2£G. 1 C^-ryy . iiLy lii X 
CTliriBrn — OF mtimJI KUH-inK-* — r?ri -wirn 4ird«n. 

Wxita me 4^r-E3> r H. WITTE, Pt-^3, 

WITTE ENGINE WORKS 

2224 Oak land Ath, p Kbdhh City, Mi*, 
2224 £mpini Btdg^ PLttiburjrh, Pa. 
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They Give You 
Fingers of Steel 

Look at your hand. 

It is the most wonderful grasping 
instrument ever known. Vlurrtaft 
ingenuity never produced 

anything that tan compam with 
it in veriatility— in the ability 
to grasp everything. Eiut what 
the hand gains in versatility is at 
the expense of strength- even 
Nature etiuhl not make it capable 
of grasping with the utmost firm- 
nest You cannot & l ways grip 
hard enough with the hand alone, 

\Rfcd De*o£/ 

Pp*t flpv,. 

PLIERS 

pe|cJ strength to the grasp of your 
fingers. Their sturdy jaws cling, 
holding where the bare band slip?. 
Their handle^ filth# the hollow 
of your hand, give you leverage. 
Where your fingers of flesh will 
not serve, Red Devil Pliers are 
your fingers oF steel, 

A p*ir of M fttd Devils" will save 
you many a minute — Wafty e 
bruised finger. With them you 
can do scores of things around 
the house which would otherwise 
remain undone, things you thou ght 
you rouifdn^ do. 

There ore owr 100 ztyltt tif Red 
Dte \f Plitn — esJ5 pour hnrduktrc 
deaUr /e tfivW yna YO U R fingers 

t\f ji-ctJ. 

Smilh h Hemenway Co., Inc. 

SiIbi indl F-cpr.-rl DJTicir 

2G3 ftrvadwa> h New York, N. Y. 

Fact-arLe-i : Irvmg'tcm, N. J. 

Iul R-nrl D-avil" ii t he Eap-crfc MichAnk i 
[Ulrtf. fet kmwn niinliiljf in Pli-rn. 
EJMtrM-HH*’ TlshU. Glkiti. Cuit*n. 
Hii-rk &«w tvr<ftm + * *nrf BlfciMp, Aufi r 
Bil l, Chain Uri I I*l -hiirl Qlh*? Ha nS 
Tool ■ . 
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A Simple Type of Home^Mada 

Miignctograph 

r i:-. known that there are continu- 
ous changeB, in the direction and 
strength of the earths magnetic fiold, 
KUch variations being at timra so 
marked a s to merit the title of "mag^ 

uetic storm:*.' r The origin ol the 


variations noted at any observation 
station may be remote or purely loeal. 
They may arise from solar disturb- 
ances, volcanic eru|>fi0na h Or even from 
local ell mu Lie conditions, such as cloud 
shadows or showers or wind gusts, as 
recently shown by Nipher. 

For many years progressive govern* 
ments have mainEnlnod magnetic sta- 
tions. The observations at these 
stations are made by suspended itiug- 
netft bearing small mirrors, which make 
continuous record*? of their ever- 
changing angular puBdticns by the re- 
flections Ol the beam of light on a 
moving sensitised photographic film. 
The path of the wandering spat of 
light OH the film is permanently re- 
VCulod by the subsequent developing 
and fixing process. 

More than thirty years ago another 

method of registration of magnetic 

disturbances was put Into limited 
practice. This was the registration 
of the defections of a semutlve elec- 
trical current indicator l,a galvanom- 
eter) connected to a simple coil of 
wire (Fig. 1), Variation in the num- 
ber of linen ol force of the earth's 



Fig. S. A rccaid jtiikLu with the 

cod lying Eat zai a hcrizOntu] pl-tuLE 

magnetic field which pass through the 
coil C produces a current through the 
galvanometer coil proportionate to the 

time rate of that variation. Hanging 

between the poles of a steel magnet, 
N~S r the galvanometer coil deflect* 
in proportion to the magnitude ol the 
induced currt.t traversing it. 

Some of the lately developed types 
of iow-rcslstancCp higli-senaitlvity gal- 
vanometers yield extraordinarily fine 


Popular Sc it net Monthly 

magcietograms. In Figs. 2 and 3 are 
shown Iwo recorda recently taken at 
Washington University,, using: an 
American-made galvanometer in con- 
nection with a circular poll 1 ft, iti 
diameter and containing SOG turns of 
wire. A narrow beam of light from a 
1 (HI- watt mnzda lamp was reflected 

from the galvanometer mirror to a 

photographic plate 
undergoing a steady 
lateral shift of 1 in. 
in ten seconds 

In Fig. 2 ts shown 
a record with the coil 
C laid flat upon a buri- 
EMltal Isbl e-top, and 
Fig- -I shows the record 
with the coil stand- 
ing on ed^e, with Us 
plane approximately 
north and south — a 
position in which the coil embraces 
comparatively lew of the lines of thE 
earth's magnetic field. 

The more violent disturbances indb 
euted in the records ate due to the 
proximity el an electric car line f>dO 



Fig. 3 - Th-fl ft.T&fd was mndc with tlw: 
efts! l i J a rj \ rjLnins nurth and south 


ft. distant. Certain II, £. magnetic 
survey records show undoubted dss- 
turbanceK aripjng from an olectftc tar 
line at a distance of thirteen miles 
from the observing station. 

It has been suggested that a coil 
such aR the one shown Ih C 9 Fig. 1, 
could he laid Upon a harbor bottom, in 
connection with a shore galvanometer, 
would indicate magnetic disturbances 
arising from the steel hull ol a pacing 
submarine. Rut-^ considering the ever- 
present normal fluctuations, grave 
doubt may arbse as to the efficacy of 
such a device. — LlNDW FYLE. 

How to Put Packing in an 
Automobile Pump 

I N packing the circulating pump -ol an 
automobile the folio wing method 
will improve the work. Determine in 
What direction the shaft runs' then, 
when winding the Rtrand of packing, 

wind Et in a direction by which the 
friction of the shaft will tighten up the 

spiral rather than loosen it,, so thmt the 

packing will he in a slight measure self- 
tightening the reason being the same 
us for the use of right- and left-hand 
threads, on the parts that revolve and 
are subject to friction against station- 
ary members. A pump so parked rill 
give very little trouble, - 
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A fthofring tfic way a magnetngrqph PCMF-d 1 ! 

the atmOKlh mid difecticm of the earth'* nSKr’iulic field 













